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Preface

The SQL Application Programming Interface provides information about each SQL
Application Programming Interface (SQL/API) function.

This preface describes the following information:

Who should read this manual.

The organization of this manual.

The documentation format.

The notation conventions used in this manual .
Related publications.

Document Title ~ -Xi



Preface

Who should read this manual

The QL Application Programming Interface Reference is written for application
developers using Gupta's SQL Application Programming Interface (SQL/API) to
write programs that access one or more databases.

This manual assumes you:

«  Know how to program in the C language.
» Have some knowledge of relational databases and SQL.

Summary of chapters

Thismanual is organized in the chaptersin the table below. Thereisalso anindex and

aglossary.

1 || Introduction to the SQL/API

Provides a context for the SQL/API, lists the components of the
product, and shows you how to compile, link, and run programs.

2 || Data Types

Describes the data types that are used in the SQL/API.

3 || Using the SQL/API

Uses flowcharts and code examples to show you how to use
SQL/API functions.

4 || SQL/API Functions by
Category

Groups the SQL/API functions by functional category.

5 || SQL/API Function Reference

Provides the syntax, a description, and an example for each
SQL/API function.
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Notational conventions

Notational conventions

The table below show the notation conventions that this manual uses.

Notation Explanation

You A developer who reads this manual

User The end-user of applications that you write

bold type Menu items, push buttons, and field names. Things that you select.
Keyboard keys that you press.

Courier 9 Builder or C language code example

SQL.INI Program names and file names

MAPDLL.EXE

Precaution Warning:

Vital Important:

information

Supplemental Note:

information

Alt+1 A plus sign between key names means to press and hold down the first
key while you press the second key

TRUE These are numeric boolean constants defined internally in Builder:

FALSE Constant Value Meaning

TRUE 1
FALSE 0

Successful, on, set
Unsuccessful, off, clear

Document Title  -Xiii
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Other helpful resources

Th

Gupta Books Online. The Gupta document suite is available online. This document
collection lets you perform full-text indexed searches across the entire document
suite, navigate the table of contents using the expandable/collapsible browser, or print
any chapter. Open the collection by selecting the Gupta Books Online icon from the
Sart menu or by double-clicking on the launcher icon in the program group.

Online Help. Thisis an extensive context-sensitive online help system. The online
help offers a quick way to find information on topics including menu items,
functions, messages, and objects.

World Wide Web. Gupta's world wide Web site contains information about Gupta
Technologies LLC's partners, products, sales, support, training, and users. The URL
is http://www.guptaworldwide.com.

The technical services section of our Web site is a valuable resource for customers
with technical support issues, and addresses a variety of topics and services,
including technical support case status, commonly asked questions, access to Gupta
online newsgroups, links to shareware tools, product bulletins, white papers, and
downloadable product updates.

Our Web site also includes information on training, including course descriptions,
class schedules, and certified training partners.

Send comments to...

If you have any comments or suggestions about this manual, please send them to:

Technical Publications Department
Gupta Technologies LLC

975 Island Drive

Redwood Shores, CA 94065

or send email, with comments or suggestions about this manual to:

techpubs@guptaworldwide.com
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Chapter 1

Introduction to the SQL/
API

This chapter describes the SQL/API and provides the following information:

»  Description of SQL/API components
»  Compiling and linking SQL/API applications
*  Running a SQL/API application

SQLBase API Reference
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Chapter 1

Introduction to the SQL/API

About the SQL/API

Gupta's SQL/API (Application Programming Interface) is a set of functions that you
can call to access a database using Structured Query Language (SQL). Using these
functions alowsyou to interface with a database through a procedural language, such
asC.

You embed SQL/API functions within your program. Some functions specify SQL
commands while other functions specify non-SQL database activities. After you
write your application program, you compileit and link it with aGupta C/API library.
You then can access database servers such as SQL Base.

The programs you write with the SQL/API are client (front-end) applications that
connect to a backend database server.

Why use the SQL/API?

Using SQL commands is useful to define, manipulate, control, and query datain a
relational database. However, SQL is not a programming language. Using the SQL/
API functions to call SQL commands gives you the following features which plain
SQL commands do not:

*  Procedura logic

» Extensive datatyping

*  Vaiables

Using the API functions to develop a client application that uses SQL enables you to
use SQL without giving up the power and flexibility of the programming language.

Other Gupta SQLBase interfaces

SQLTalk: Thisisan interactive user interface for SQL. Using thisinterface you can
call SQL commands directly. For information on using SQLTalk, read the SQLTalk
Language Reference manual.

How SQL/API applications access SQLBase

A SQL/API client application can access either alocal SQL Base database engine/
server or aremote SQL Base database server. Local means that the client application
and the database engine or server run on the same machine, and remote means that
they run on different machines.

Single-user engines reside on client machines, just as applications do. Single-user
engines allow only one application to connect to them at atime.

1-2 SQLBase API Reference



How SQL/API applications access SQLBase

Multi-user servers can reside on the same machines as client applications or on
different machines. Servers allow multiple applications to connect to them
simultaneously and they can support multiple network protocols at the same time.

Refer to the Communications chapter of the Database Administrator’s Guide for
detailed information on single-user engines and multi-user servers.

Local configuration

The following diagram shows local configurations, where both the client application
and the engine/server are on the same machine.

L ocal configurations

Client Client
Application Application
+ +
SQL/API SQL/API
Single-user engine Multi-user server
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Remote configuration

The following diagram shows aremote configuration, where the client and server are
both on different machines connected by aLocal Area Network (LAN).

Remote configuration

Client Server
Application
Database

Gupta Server

SQL/API
Communication Communication
Library Library
Network software Network software

f f

Local Area Network (LAN)

In the remote configuration, there are communication libraries on both the client and
server machines. Communication libraries provide network protocol-specific support
so that client applications can communicate with database servers.

Refer to the Communications chapter of the Database Administrator’s Guide for
detailed information on communication options and libraries.

SQL/API components

1-4

Thefiles listed below are components of the SQL/API.

errsql.h
An include file that contains defines for all return codes.

sql.h

A filethat contains definitions for data types (typedefs), codes for each type of SQL
command, and system defaults. Include thisfilein a C source program that uses SQL/
API functions.

SQLBase API Reference



SQL/API components

sqlsrv.h

A filethat contains structure and constant definitions used to interface with adatabase
Server.

sqglwntm.lib
A library that interfaces between a Windows SQL/API application (built with

Microsoft's NT tools) and a database server.
Example programs

Gupta supplies the following example programs with the SQL/API. These programs
are referenced throughout this manual to illustrate the use of the SQL/API. By default
they areinstalled in the Samples\capi subfolder beneath the SQL Base program
folder. Read Compiling, linking, and running example programs on page 1-15 for
details on running the examples under your platform.

ex01l.c
Performs a simple database connection using the standard defaults.

ex02.c

Performs a database connection using literals for the connect string. (Create a Payroll
database and run the grant.sql script in SQLTalk first.)

ex03.c

Performs a database connection using variables for the connect string. (Run the
grant.sql script in SQLTalk first.)

ex04.c
Compiles and executes a SQL command.

ex05.c

Compiles and executes a SQL command in one function call.

ex06.c

Demonstrates transaction control with the COMMIT and ROLLBACK commands.
(Run the account.sgl script in SQLTalk first.)

ex07.c
Demonstrates a common error routine. (Run the account.sql script in SQLTalk first.)

ex08.c
Performs a simple fetch. (Run the emp.sql script in SQLTalk first.)
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ex09.c
Performs a fetch from multiple columns. (Run the emp.sql script in SQLTalk first.)

ex10.c
Demonstrates the describe operation. (Run the emp.sgl script in SQLTalk first.)

exll.c
Performs an insert with bind variables. (Reads from the data file.)

exl2.c
Performs data binding by name. (Run the emp.sql script in SQLTalk first.)

ex13.c
Writes LONG VARCHAR data. (Reads from the sayings.1 file.)

exl4.c
Reads LONG VARCHAR data. (You must compile and execute ex13.c first.)

ex15.c
Uses the sglcpy function. (Run the emp.sgl script in SQLTalk first.)

ex16.c
Demonstrates the use of multiple cursors. (Run the bonus.sgl script in SQLTalk first.)

exl7.c
Performs backup and restore operations.

ex18.c

Demonstrates the use of result set and restriction modes.

ex19.c
Demonstrates most of the features of the SQL/API. (Reads from the sample.txt file.)

ex20.c
Fetches data. (Reads from the data file.)

ex21.c
Demonstrates the use of the SQL/API with Microsoft Windows.

1-6  SQLBase API Reference
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ex22.c
Uses the sglgsi function.

ex23.c
Demonstrates how to execute stored commands and procedures from SQL/API.

ring.c
Displays numbers that you enter in database-internal numeric format.

sqlcbv.c
Uses the sglcbv (Clear Bind Variables) function.

sqlclf.c
Uses the sglclf (Change process activity Log File) function.

sqlcre.c
Uses the sglcre (CREate database) function.

sqldbn.c
Uses the sgldbn (DataBase Names) function.

sqlded.c
Uses the sglded (DEinstall Database) function.

sqldel.c
Uses the sgldel (DEL ete database) function.

sqgldro.c
Uses the sgldro (DiRectory Open) function.

sgldsc.c
Uses the sgldsc (DeSCribe column in SELECT list) function.

sqldsv.c
Uses the sgldsv (Disconnect from SerVer) function.

sqlfer.c
Uses the sglfer (Full ERror message) function.
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sqlfgt.c

Uses the sglfgt (GeT File from server) function.
sglims.c

Uses the sglims (Input Message Size) function.
sqglind.c

Uses the sglind (INstall Database) function.

sqlnrr.c
Uses the sglnrr (Number of Rows in Result set) function.

sgloms.c
Uses the sgloms (Output Message Size) function.

sqlscp.c

Uses the sglscp (Set Cache Pages) function.
sqltio.c

Uses the sgltio (TIme Out) function.

test.c

Connects to a database, creates and popul ates a table, and performs SELECTs and
UPDATES on the table.

xdfunc.c

Uses the sglxdp (eXtended convert Picture to Date).
Support files

The following files accompany the example programs.

account.sq|l

Creates the savings and checking tables for ex06.c and ex07.c.

bonus.sql
Creates the emp and bonus tables for ex16.c.

data
Company data for ex11.c and ex20.c.
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Compiling, linking, and running applications

emp.sql

Creates, indexes, and popul ates the emp table for ex08.c, ex09.c, ex10.c, ex12.c and
ex15.c.

examples
A listing of the example programs.

grant.sql
Grants connect authority to a user for ex02.c and ex03.c.

sample.txt
LONG VARCHAR datafile for ex19.c.

Sample program testwin

This program resides in its own subfolder, testwin, beneath the Samples folder in the
Gupta program directory. It uses the following files:

testwin.cpp
Sample Microsoft Windows program.

testwin
The makefile for testwin.cpp which builds testwin.exe.

testwin.def

The linker definitions file for testwin.cpp. It specifies the stack size, executable type,
program name, and exported functions.

testwin.exe
Executable file created from testwin.cpp.

testwin.rc
Resource file for testwin.cpp.

Compiling, linking, and running applications
This section describes how to compile, link, and run applications with embedded
SQL/API function calls on the various client platforms. For details on running the

example functions included in the SQL Base software, read Compiling, linking, and
running example programs on page 1-15.
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Running a SQL/API application

1. Compilethe program with the compiler of your choice. Read the information in
the following sections that pertain to your platform.

2. Link the program with the appropriate Gupta SQL/API library for your platform.
Read the next section Environment variables to include to choose the correct
library for your platform.

Note: Some compilers allow you to compile and link a program in one step.

3. Confirm that the database engine or server that you plan to accessis running. If
you plan to access aremote database server, make sure that the network software
on both the client and server machinesisloaded and running.

4. Start arouter program on the client machine, if necessary.
5. Make sure that the executable file can find and access the database.

6. Runthe executable program.
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Environment variables to include
Before compiling any SQL/API application, you need to set two environment

variables:
« INCLUDE
« LIB

INCLUDE identifies the directory or directories where header files such as sgl.h or
sgl32.h reside. For details on available header files, read Header files on page 1-14.

LIB identifiesthe directory where the SQL/API library resides. The SQL/API library
isSQLWNTM.LIB.
Windows 32-bit programs

This section describes how to compile, link, and run Microsoft Windows C programs
that contain SQL/API functions for Windows 98, ME, NT, 2000, Server 2003, and
XP.

When building 32-bit applications to run on these operating systems, use the
Microsoft toolset (compiler, linker, librarian, and so on) that accompanies the
Windows NT SDK or use atoolset compatible with these operating systems.

After compiling your program, link it with sglwntm.lib.

Use the sglwntm.lib library with applications built with 32-bit Windows tools. This
library resolves references to the SQL/API functions at link time into the sglwntm.dll
library.

Running Windows 98, ME, NT, 2000, Server 2003, and XP

If your application plans to access the local multiple-user Windows engine
(dbntsrv.exe), follow these steps:

1. Start the operating system.

2. Start dbntsrv.exe.

3. Start your application.

If your application plans to access a remote database server, follow these steps:
4. Start the operating system.

5. Start your application.
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Character-based applications for 32-bit Windows

To build a character-based SQL/API application under 32-bit Windows, make sure
that you have the appropriate SDK installed on your machine. Theinstall process sets
the environment variable INCLUDE to the following value:

| NCLUDE=c: \ mst ool s\ h
This assumes that the SDK has been installed on drive C..
You may also need to do the following:
1. Include an additional setting for this variable:
| NCLUDE=c: \ nst ool s\ h; c: \ nst ool s\ h\ sys

2. Add search path(s) for your own C header files, including sgl.h. All modifications
to the INCLUDE environment variable should be made from the Control Panel's
System icon.

3. Ensurethat the environment variable L 1B includesthe directory wherethelibrary
sglwntm.lib islocated.

Once the variables have been set properly, use the following command to compile
your program. This example compiles a sample program called example.c:

cl 386 -c -Gs -(d -Zpe -DSQ._32BI TTARG=1 -DSTRICT -W. -D_X86
exampl e. c

This creates the object file example.obj.

The program can be linked with the SQL/API library sglwntm.lib using the following
command:

i nk32 -debug: full -debugtype:cv -subsystem console -
entry: mai nCRTSt artup - map: exanpl e. map exanpl e. obj
libc.lib kernel32.1ib sglwitmlib -out:exanple.exe

Both cl386 and 1ink32 are documented in the Tools User's Guides of the Microsoft
Win32 Software Development Kit.
C programs for Netware

This section describes how to build a NetWare L oadable Module (NLM) fromaC
program containing SQL/API functions and how to compile and link your SQL/API
applications to the sglapinw.nim library.

Building the SQL/API NLM

An NLM isaprogram that you can load into or unload from the NetWare server
memory while the NetWare server is running. When loaded, an NLM is part of the
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NetWare operating system. When unloaded, an NLM rel eases the memory and
resources that were allocated for it.

A SQLBase client NLM is version-independent; it does not matter whether you build
it under NetWare 4.x or 5.x. It al'so can communicate with either the SQL Base Server
for NetWare 4.x or 5.x.

You can build an NLM from a C program created on any platform. You can also build
an NLM from any of the SQL/API examples accompanying this product to run on
NetWare.

The SQL/API import NLM name is sglapinw.nim. The NetWare communication
library is spxdil.nm (if you are using Novell’s NETX environment), tlidll.nlm (if you
are using TLI-TCP/IP support for both NetWare 4.x and 5.x), and spxdll40.nlm (if
you are using Novell’'s DOS/VLM).

Compiling and linking SQL/API applications to the NLM

Use the Watcom C/C++ compiler to compile and link your SQL/API applications to
the sglapinw.nim library. The following example compiles a program called myfile.c
to create myfile.obyj:

wee386p -3s nyfile.c
To debug the program, add the -d2 switch to the compile command.
Edit the sql.h file with the following modifications:
*  Setthe#define SQL_32BITTARG to 1.
* Addthefollowing line:
#def i ne_stdcal |

The following command line links the C program and builds the NLM. This example
links the myfile.obj file to create myfile.nim:

W inkp myfile.lnk

To link the program to the NetWare, you must supply a.lnk or .def file. See the Novell
and Watcom documentation listed at the end of this section for information on how to
build a.Ink or .def file.

The following example shows a sample link file called mytest.Ink.

#BEG N MYTEST. LNK SAMPLE#
form NOV NLM ' Gupta SQLAPI Test NLM
name \testnl m nytest#nane

#specify map file and version options
opti on map=\testnl m nytest. nap
option versi on=1. 00
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debug NOVELL #Use this to debug in NetWare
#l nternal debugger only

#debug ALL # Use this to debug under Watcom
#vi deo al so

opti on stack=60k

#opti on caseexact

file \testnl m nytest. obj

#import libraries
import @sqgl\watc\h\clib.inp
#import @sql\watc\h\mathlib.inp

#lmport all SQ./ APl functions from sql api nw. nl mt hat
#wi Il be called in the nytest.nl mprogram

i mport sql cnc

i mport sqldis

i mport sql com

i mport sql exe

#END MYTEST. LNK SAMPLE#
For more information, see the following documentation as appropriate:
* Netware NLM Library reference and related documentation.
e Watcom C/C++ compiler documentation.
e Netware 4.0 NLM Programming from Novell Press.

Running a SQL/API NLM

Torun aSQL/API NLM, first load the following NLMs at the colon according to the
listed order:

:load dll.nlm

:load dfs.nlm(or) :load dfd.nlm
:load spxdll.nlm(or) :load tlidll.nlm
;1 oad sql api nw. nl m

You can also load the NLMs together as a batch (or .ncf) file.
After loading these NLMss, load the SQLAPI application NLM as follows
:load nyvol ume: \ nypat h\ nyfile. NLM

Header files

SQL Base provides two header filesfor client applications. The sgl32.h was originally
used to force 32-bit compatibility, in earlier versions of SQLBase that allowed either
16-bit or 32-bit development. It is now unnecessary, although earlier programs

referencing thisfile will still compile properly. It is suggested that you use the second
file, sgl.h, to compile al programs. The sgl.h header file was originally designed for
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backward compatilbility with 16-bit programs, but now is designed exclusively for
32-bit compatibility.

The Gupta sgl.h file is compatible with all of Microsoft’s C/C++ compilers (versions
5.1 and up) and with thelatest version of WATCOM'’s C/C+ compiler. If you are using
a compiler other than either of these two, make certain that it uses the flat memory
model and supportsthe _ stdcall calling convention.

Compiling, linking, and running example programs

This section describes how to compile, link, and run the example SQL/API functions
included in the SQL Base software for the Windows platforms. The example functions
that are available with SQLBase are listed under SQL/API components on page 1-4.

Running example programs with Windows 98, ME, NT, 2000,
Server 2003, and XP

1. Create aproject of type Console Application in Microsoft Visua C (MSVC) 2.0
or later.

2. Link the program with the sglwntm.lib library. Read Environment variablesto
include on page 1-11 for details on linking the library.

Compile the example programs (which are DOS programs).

4. Run the executable program.
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Chapter 2
Data Types

This chapter describes the three different kinds of data types:

» Internal database data types are generic datatypes. They specify how
SQL Base stores datainternally. The sgldes and sglgdi functions are the only
SQL/API functions that reference these data types.

» Program datatypes map to C data types.

» External datatypes map to non-Gupta database data types. The sgldsc and
sglgdi functions are the only SQL/API functions that reference these data
types.

Internal database data types

SQL Base stores data internally as one of the following datatypes. The internal data
types are defined in sql.h:

Internal Data Type Description
SQLDBOO Boolean
SQLDCHR Character
SQLDDAT Dateltime
SQLDDTE Date (only)
SQLDHDL SQL Handle
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Internal Data Type Description
SQLDLON Long
SQLDNUM Numeric
SQLDTIM Time (only)

Note: Internal datatypes SQLDBOO and SQLDHL are not stored in the database, but are
parameters to stored procedures.

Character data

SQL Base stores character data (including LONG VARCHAR data) asvariable-length
strings.

For example, if you insert a 20-character string into a column defined as CHAR(30)
or VARCHAR (30), SQLBase stores only 20 characters. It does not pad the string to
make it 30 characters long.

Numeric data

2-2

SQL Base stores numeric datain base 100 floating point format, and maintains
precision and scale. Precision refersto the total number of digits while scale refersto
the number of digits to the right of the decimal point.

The length of a stored numeric value varies, and can be from 1 to 12 bytes.

Numeric datais cast on input and output to conform to the restrictions of the external
datatype.

Internal numeric functions

You can use the functions listed below to manipulate numeric data stored in its
internal format:

Function Description
sgixad eXtended ADd - Adds two SQLBase internal numbers.
sglxen eXtended CoNvert - Convertsacharacter string to a SQLBase

internal number.

sglxav eXtended DiVide - Divides a SQLBase internal number by
another SQLBase internal number.
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Function Description

sqlxml eXtended MuLtiply - Multiplies two SQLBase internal
numbers.

sglxnp eXtended Number to Picture - Converts a SQL Base internal
number to a string using a picture format.

sglxsb eXtended SuBtract - Subtracts one SQLBase internal number
from another and puts the result in athird SQL Base internal
number.

Byte format
The byte format is:

T
Exponent L Fractional Part
(1 byte) (1-11 bytes - variable)

N ~ <

Sign bit: —»
1= positive
0 = negative |

|
Exponent bits

The first byte contains the sign bit and the exponent. The sign bit is the high order bit
(80 hexadecimal, 10000000 binary). If this bit is set, the final number is positive;
otherwise the number is negative.

Theremaining 7 bits of the first byte store the exponent in base 100. The exponent
indicates how many bytesin the fractional part to shift the decimal point to the right
(or to the left for negative exponents) to get the final number.

The exponent is biased by 64 (40 hexadecimal, 01000000 binary) and ranges from O
to 127 as a biased number or -64 to 63 unbiased.
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For example;
Biased Exponent Actual exponent (unbiased)
70 6
65 1
64 0
63 -1
58 -6

In thefractional part, there may be 0 to 11 bytes. Each byte contains abinary value of
0 to 99. Each byte represents a base 100 number.

Trailing digits are truncated for positive numbers.

Negative numbers

For negative numbers, the following conversion is applied to the positive number
representation:

1. Takethe 1's complement of the exponent byte.

2. Takethe 100's complement of the fractional part.

3. Add abyte containing 101 to the end of the fractional part.
These steps ensure that negative numbers sort properly.

Here are some examples of internal numeric storage representation:

Number Internal Representation
123 194,01,23
0.0123 192,01,23
12.3 193,12,30
-123 61,99,77,101
-0.0123 63,99,77,101
-12.3 62,88,70,101

Here are the steps followed for the fifth example above:
-0.0123 63,99,77,101
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1. Thebinary value of the exponent (63) is00111111.

2. Thehigh-order bit is zero, which means that the final value is negative and to
invert the binary value:

11000000
3. Strip the high-order bit:
01000000

4. whichis64indecimal. Subtract 64 from 64 and it equals zero, so the decimal
point does not need to be shifted.

5. Drop the 101 and take the 100's complement of 99 and 77:
01 23

6. Thefina valueis negative (determined in step 2). The decimal point does not
shift, so thefinal valueis:

-0.0123

Date and time data

SQL Base stores date and time data in the same format as for numeric data. The
default display format of date and time datain the SQL/API is:

yyyy- mm dd- hh. m . ss. 999999
where hours (hh) is based on a 24-hour clock.
Define the buffer that receives date and time data with alength of SQL SCDA
(defined in sgl.h).
Internal date/time functions

You can use the following functions listed below to manipulate date and time data
stored in itsinternal format.

Function Description
sglxda eXtended Date Add - Adds n days to a SQLBase internal
date.
sqixdp eXtended Date to Picture - Converts a SQLBase internal

date to a string using the specified picture format.

sqlxpd eXtended Pictureto Date - Convertsanull-terminated string
to aSQLBaseinternal date.
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Program data types

Use program data types to define data within a SQL/API program.

When inserting datainto a database, the program data type does not have to match an
internal database datatype. The SQL/API always triesto convert datain a program
variable to the database data type. If the SQL/API cannot convert the data, it returns
an error.

The program data types are defined in sql.h:

Program Data Type Description
SQLPBUF Character buffer
SQLPDAT Internal datetime
SQLPDOU Double
SQLPDTE Date only
SQLPEBC EBCDIC buffer
SQLPFLT Float
SQLPLON Long text string
SQLPLBI Long binary buffer
SQLPLVR Char/long varchar >254
SQLPNBU Numeric buffer
SQLPNST Numeric string
SQLPNUM Internal numeric
SQLPSCH Character
SQLPSIN Integer
SQLPSLL Pointer to signed long-long
SQLPSLO Long
SQLPSPD Signed packed decimal
SQLPSSH Short
SQLPSTR String (null-terminated)
SQLPTIM Timeonly
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Program Data Type Description
SQLPUCH Unsigned character
SQLPUIN Unsigned integer
SQLPULL Pointer to unsigned long-long
SQLPULO Unsigned long
SQLPUPD Unsigned packed decimal
SQLPUSH Unsigned short

Packed-decimal data types

You can retrieve packed-decimal datainto a program. There are data types for
unsigned packed decimal (SQLPUPD) and sighed packed decimal (SQLPSPD).

If you use a packed decimal type, the datalength is the maximum number of digitsin
the number. Each nibble (4 bits) of each byte holds one digit, except for the rightmost
nibble which holds the sign (if requested).

For example, the number 9987654321 has alength of 6 bytes and appearsin bytes as
shown below.

919|8|7|6|5]|4|3|2|1|S

6 5 4 3 2 1 4
Sign

The leftmost nibble is unused and the rightmost nibble contains asign (if any).
To determine the number of bytes required:
Number of bytes required = (1 + nunber of digits)/2

If it divides evenly, the quotient is the length. If thereis aremainder (modulo), add 1
to the quotient. For example, the number 9987654321 contains 10 digits:

(1 + 10)/2 =5 nodul o
It does not divide evenly, so add 1. Thelengthis 6.

You need only specify the scale argument (number of decimal places) for the sglssh,
sglbnn, and sglbnd functions for a packed-decimal data type. If you are not using a
packed-decimal data type with one of these functions, specify a0 for the scale
argument.
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External data types
The external data types are defined in sgl.h:

2-8

External Data Type Description
SQLEBIN BINARY
SQLEBOO BOOLEAN
SQLECHR CHAR
SQLEDAT DATE
SQLEDEC DECIMAL
SQLEDOU DOUBLE
SQLEFLO FLOAT
SQLEGPH GRAPHIC
SQLEINT INTEGER
SQLELBI LONG BINARY
SQLELCH CHAR >254
SQLELGP LONG VAR GRAPHIC
SQLELON LONG VARCHAR
SQLELVR VARCHAR >254
SQLEMON MONEY
SQLESMA SMALLINT
SQLETIM TIME
SQLETMS TIMESTAMP
SQLEVAR VARCHAR
SQLEVBI VAR BINARY
SQLEVGP VAR GRAPHIC
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This chapter uses flowcharts and code examples to show you how to use the SQL/API
functions. This chapter does not attempt to provide details for each SQL/API
function, but it does show the logic flow within a program.

The SQL/API functions are flexible and can be used in different ways. In the code
exampl es, specific techniques are used to perform tasks (for example, using for and
while loops). These techniques are only suggested solutions and you should not
interpret them as the only or best way to perform atask.

This chapter refers to example programs that are on the installation diskette. See the
Example programs section in Chapter 1 for a summary of these example programs.
To run the exampl e programs yourself, read Compiling, linking, and running example
programs on page 1-15.
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Connect and close cursor

Note: This section applies to applications in which you are connecting cursors to a specific
database that belong to a single transaction.

To create multiple, independent connections, SQL Base allows you to explicitly create multiple
connection handles. For example, you can use connection handles for multiple transactions to

the same database within an application, or for creating multi-threaded Win32 applications. For
details on creating connection handles, read Connection handles on page 3-17.

Before you can perform database operations in your application, you must connect
the cursor to a specific database with a cursor handle (sglcnc). The sglenc function
returns a cursor handle which identifies an implicit connection to the database.

All cursors that you connect to this database belong to a single transaction and to the
same implicit connection handle. Read Cursors on page 3-27 for more information.

You must disconnect the cursor connection to the database (sgldis) before you can
exit from the program.

The example programs ex01.c, ex02.c, and ex03.c show how to connect to, and close
acursor from, a database. Hereis ex03.c:

#i ncl ude "sql . h"
O #include <stdio. h>

mai n()
{
O SQLTCUR cur=0; /* SQLBase cursor nunber*/
O SQLTRCD rcd=0; /* return code */
O static char dbnane[] =" PAYROLL/ BOSS/ SECRET" ;
/*
CONNECT TO THE DATABASE
*/
O if (rcd = sqglcnc (&cur, dbnane, 0))
{
a printf("FA LURE ON CONNECT %\ n",rcd);

printf("Does the PAYROLL dat abase exist?\n");
printf(Has GRANT. SQL been run\n");
return (1);
}
el se
printf("Connection Established \n");
/*
DI SCONNECT CURSORS
*/
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O if (rcd = sqgldis(cur))
printf("FA LURE ON DI SCONNECT %\ n", rcd);
el se

printf("D sconnect Perforned \n");

1. You must include the support file sgl.h in a program that calls the SQL/API
functions.

2. Declare acursor for the connection.

3. Declare avariablethat will hold areturn code for each execution of a SQL/API
function.

4. Declare the name of the database that you want to connect to.

Call the sglenc function to connect to the database. If the call completes
successfully, the cursor handle is returned in the first argument (cur). The cursor
handle is opaque and you are not aware of its actual value, but you useit in other
SQL/API functions to identify a specific connection to the database.

The second argument is the connect string which can specify the database name,
the username and the password. If you do not specify al three parameters
(database name, user name, and password), their default values (DEMO,
SYSADM, and SY SADM) are used.

The third argument (Iength) is zero which means that the second argument points
to astring that is null-terminated. The
SQL/API will compute the actual length of the string.

6. If thefunction fails and returns a non-zero value, a user-defined error message
(“FAILURE ON CONNECT") is printed.

7. Cdl the sgldisfunction to close the cursor connection from the database. Always
disconnect all cursors before exiting a program. The last sgldis functionina
program causes an implicit commit by default. Y ou can change the default setting
using the sglset function with the SQLPCCB parameter.

Server security

To perform administrative operations on a server, you must establish a connection to
the database server itself and specify the server password (if one exists). This
prevents unauthorized users from performing destructive operations on the server.

Define the server name by configuring the servername keyword in the server’s
configuration file (sgl.ini). A server name can be up to eight al pha-numeric
characters, but it must start with aletter.
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Define the server password by configuring the password keyword on the line
immediately following the servername keyword entry. A password can be up to eight
apha-numeric characters.

Use the sglcsv function to establish a server connection. This function requires a
server name as input and returns a handle.

Use the sgldsv function to break a server connection. This function requires a server
handle as input.

Compiling and executing SQL commands

Four things happen when SQL Base compiles a SQL command:

1. It parsesthe command. This step detects syntax errors and verifies the existence
of database objects.

2. It performs a security check.

3. It determines the best access path. The system finds the indexes (if any) that
provide the best access path to the data.

4. It trandates the command into a series of executable modules.

The sglcom function compiles a SQL command, and SQL Base stores the compiled
command in the cursor work space. After compiling a command, you can execute it
using the sglexe function.

The sglcex function compiles and executes a SQL command in one step. Use the
sglcex function for SQL commands which do not contain bind variables and which
will only be executed once. For example, commands which you can compile and
execute with sglcex are data definition commands and data control commands such as
CREATE, DROP, GRANT, and REVOKE.

Unless cursor-context preservation is on, when you COMMIT atransaction,
SQL Base destroys compiled commands for al cursors that the program has
connected to the database. Thisistrue for both explicit and implicit COMMITS,
including implicit COMMITs which occur when you have autocommit on.

If cursor-context preservation is off, a ROLLBACK (including aROLLBACK
caused by a deadlock) destroys all compiled commands. If cursor-context
preservation ison, asystem-initiated ROLLBACK (timeout, deadlock, etc.) destroys
all compiled commands. So does a change in isolation level. But a user-initiated
ROLLBACK does not destroy compiled commands if both of the following are true:

* Theapplicationisin Release Locks (RL) isolation level
* No data definition language (DDL ) operations were performed
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The example programs ex04.c and ex05.c show how to compile and execute SQL
commands.

Setting SELECT buffers

After you compile a SELECT command with sglcom, you must set up areas within
your application to receive the selected data. Do this with the sglssb function.

You must call the sglssb function once for each item in the SELECT list. For
example, if you SELECT the columns EMP_NAME, EMP_NO, EMP_DOB, you
need to call the sglssh function three times.

You do not need to call the sglssb function for LONG VARCHAR columns. The
sglrlo function identifies the receive buffer for aLONG VARCHAR.

The example programs ex08.c and ex09.c show how to use the sglssb function.

Bind variables

InaSQL statement, you can use a bind variable to represent the value of acolumn. A
bind variable indicates that data from a variable defined in your application will be
bound (associated) to it each time you execute the SQL statement.

A bind variable name begins with a colon () and is followed by a number or string.
For example:

SELECT * FROM BOOKS WHERE AUTHOR = :1
or:

SELECT * FROM BOOKS WHERE AUTHOR = :auth
Bind variables allow you to compile a SQL statement once and execute it repeatedly,
each time substituting a new set of valuesin the bind variables.

Binding data

The sglbnd function associates an alphanumeric bind variablein a SQL statement to a
variable in your application. The sglbnn function associates a numeric bind variable
inaSQL statement to avariable in your application.

Bind functions for LONG VARCHAR columns are explained in the LONG
VARCHAR Handling section later in this chapter.

The example programs ex12.c and ex16.c show how to bind data.
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Queries

The following two flowcharts show the sequence of operations when performing a
SELECT command. The first flowchart shows the sequence if you are not using bind
variables, and the second flowchart shows the sequence if you are using bind
variables.

In the first flowchart (a SELECT not using bind variables), note that you can call the
sglssb function before or after the sglexe function. However, you must call the sglssb
function before the sglfet function.

Accesscyclefor SELECT command
without bind variables

Start

Compile
SQL statement
|
Set
SELECT buffers
[
Execute
SQL statement

sglcom

sglssb

sglexe

solfet Fetch row

: A

Process row

More
rowsto
fetch?
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Accesscyclefor SELECT command
with bind variables

Start
| Compile
sgicom SQL statement
I
Set
Solss SELECT buffers
Ibnn
= or Bind the data
sglbnd |
Execute
sqlexe SOL statement
A
sofet Fetch row
! A
Process row
More Yes
rowsto
fetch?
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SELECT command w/o bind variables (ex20.c)

3-8

This exampl e uses excerpts from ex20.c to show how to perform a SQL SELECT

statement (without bind variables) using the SQL/API.

#i ncl ude "sql . h"

SQLTCUR
SQLTRCD

mai n()

SQ.TDAP
SQLTDAL
SQLTPDL
SQLTDDT
SQLTPDT
SQ.TSLC
SQLTNSI
char

0 static

cur
rcd

0;
0;

Ccp;

| engt h;
pdl;

ddt ;

pdt;

sl c;

nsi;

|'i ne[ 200] ;

char

/* Cursor nunber */
/* Return code */

/*
/*
/*
/*
/*
/*
/*
/*

sel coml[]

[/ *SELECT command*/

pdt = SQLPBUF;

Character pointer */
Length */

Program buffer length */
Dat abase data type */
Program data type */
SELECT |ist colum */
Nunmber of SELECT items */
1/O1line */

="SELECT A, D, C FROM X";

/*Connect to database, create the table */

/* Set

program data type of buffer */

/* Conpile the SELECT comrand */

O if (sqlcomcur,

sel contl, 0))
failure("SELECT COWI LE");

[* CGet descriptive information about SELECT */

cp = line;

O if (sqlnsi(cur,
failure("GET NUMBER OF SELECT | TEMS");

for (slc = 1;
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/* on each colum */

/* Set pointer to input line */
&nsi))
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0 if (sqldes(cur, slc, &dt, &pdl, /* Failure on */
[ * describe? */
SQNPTR, SQNPTR, SQ.NPTR, SQLNPTR))
failure("SELECT DESCRI BE");
O if (sqlssb (cur, slc, pdt, cp, pdl, /* Set SELECT */
0, SQLNPTR, SQLNPTR)) [* buffer */
failure("SET SELECT BUFFER");
cp += (pdl + 1); /* Locate next area */

/* Execute the SELECT command */

O if (sql exe(cur))
failure("SELECT EXECUTE");

/* Fetch and display the data */

length = cp -(SQTDAP)Iine; /* Conpute the length */
*cp = 0; /* Append a zero to the string */

for (53)

{
menset(line, ' ', length); /* Fill the line */
/* with spaces */
O if (rcd = sqglfet(cur)) /* Failure or end of */
br eak; /* file? */
printf("%\n", line); /* Print the line */
}
O if (red !'=1) /* Failure on fetch */

failure("FETCH");

Declare a string that contains the SELECT statement.

Y ou must compile a SQL statement before you can execute it. Compile the
SELECT statement with the sglcom function. The first argument is the cursor
handle returned by sglcnc. The second argument specifies the variable that
contains the SQL command string. The third argument is zero (0) which means
that the command string is null-terminated. The SQL/API will compute the actual
length of the argument.

Call the sglnsi function to get the number of columnsin the SELECT list. For
some applications, you may not know the number of columns from which datais
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Result sets

A result set is a collection of rows produced by aquery (a SELECT statement).

being selected. The sglnsi function returns a pointer to the number of SELECT
columnsin the second argument (& nsi).

The for loop starts with the first SELECT column and continues until SQLBase
processes the number of SELECT columns returned by sglnsi. The sgldes
function retrieves the attributes of each column. In this example, we are only
interested in the datatype and length (the third and fourth arguments), so we have
specified the remaining arguments as SQLNPTR, which isdefined in sgl.h asa
null pointer.

The sglssb function sets up the data area in the application that receives the data
for each column fetched by sglfet (to be performed later). The second argument is
the column number in the SELECT list. The third argument (pdt) is assigned the
value of SQLPBUF (defined in sgl.h as a character datatype). The fourth
argument (cp) is a pointer to a buffer in the program. The fifth argument (pdl) is
the program datalength. Thefifth argument is zero becauseit isonly relevant for
apacked-decimal datatype. Theremaining argumentsare not relevant, sothey are
assigned SQLNPTR (null pointer). After the sglssb function, cp is set to point to
the program area that will receive the next column.

Execute the SELECT statement using the sglexe function. The sglexe function
executes the previously-compiled command.

Fetch arow at atime using the sglfet function. Repeat this until al rowsin the
result set have been fetched. In the program, the length of the print lineis set and
then afor loop gets each row in the result set using the sqlfet function and printsit.

When the sglfet function fails, the for 1oop terminates and program execution
continues at the next statement where the return code for sglfet is checked to
ensure that a 1 was returned. The normal end-of-fetch indicator for sglfetis 1,
meaning that the last row has been successfully fetched. If a1 isnot returned,
there must have been an error.

Result set mode and restriction mode

You can use result set mode (also called scroll mode) and restriction mode with
queries. These features are useful for browsing applications.

Result set mode. In result set mode, once aresult set has been created, you can get to
any row in the result set without sequentially fetching forward by calling the sglprs
function. Once the cursor is positioned, fetches start from that row.
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Restriction mode. In restriction mode, the result set of aquery isthe basisfor the next
subsequent query, with each query further restricting the result set. This continues
until you query a different table. Querying a new table drops the previous result set
and establishes a new basis from which to start further restrictions.

While in restriction mode, you can "undo” the current result set and return to the
result set asit was before the last SELECT with the sglurs function.

Turn on both result set mode and restriction mode with the sglsrs function. After you
call sglsrs, you can turn off restriction mode (but leave result set mode on) with the
sglspr function. Calling the sglstr function turns restriction mode back on.

You turn off both result set mode and restriction mode with the sglcrs function. The
sglcrs function lets you optionally assign a name to the result set and save it.

Saved result sets

Fetching

To use a saved result set later, call the sglrrs function and specify the saved result set
name. The sglrrs function turns on result set mode and restriction mode.

The sgldrs function drops a saved result set.

Be cautious about using saved result sets. Internally, a saved result set isalist of row
identifiers (ROWIDs) that is stored in the SY SROWIDLISTS system catalog table. A
ROWID changes whenever the row is updated. If one of the rowsis updated after you
have saved and closed a result set, you get an error if you open the result set later and
try to fetch the row.

The example program ex18.c illustrates result set mode and restriction mode
processing.

Row-at-a-time processing

If aquery returns multiple rows, fetch each row and processit; you do this by calling
the sglfet function after compiling and executing a SELECT command. At this point,
SQL Base builds the result set and returns the first row. Each subsequent call to sqglfet
fetches the next row from the result set.

Fetching the last row of a result set

To fetch the last row of aresult set, call the sginrr function to get the number of rows
in the result set, position to the last row with acall to the sglprs function, and then
fetch the last row with the sglfet function.
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Keeping track of the cursor position

If you need to keep track of the current cursor position, create a counter and
increment it by 1 each time you fetch arow. If you position the cursor (with the sglprs
function) to a particular row, set the counter to that row position.

Example programs
The example programs ex08.c and ex09.c show how to fetch rows from aresult set.

INSERTs, UPDATES, and DELETEs

The following flowchart shows the sequence of operations necessary to perform an
INSERT, UPDATE, or DELETE command using bind variables.

In the flowchart, SQL Base binds the data each time the command executes. Thisis
necessary because in the example program that follows the flowchart, aninput lineis
scanned to find a comma that separates individual values (the values can vary in
length). In other words, the input data "changes location," so the bind needs to be
done each time the command is executed. If the input data does not change location
each time, the bind only needs to be done once.

If you are not using bind variables, you need only to compile and execute acommand
using the sglcex function.

Accesscyclefor INSERT, DELETE, or UPDATE command
with bind variables

Start

Compile
SQL statement

—

sqlssb Bind the data

sglcom

| A
wl exe Execute
SQL statement
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INSERT with bind variables (ex11.c)

This example shows how to perform an INSERT command using the SQL/API. This
program reads aflat file called data that contains a row with four column values on
each line. Each column value is separated with acomma.

#i ncl ude "sql . h"

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#incl ude <string. h>

SQLTCUR cur =0; /* SQLBase cursor nunber*/
SQLTRCD rcd=0; /*SQLBase return code */
i nt strscn(char*, char);
voi d failure(char*); [ *error handl er*/
main ()
{
FI LE* fp; [* file pointer*/
char* cp; /* character pointer */
SQLTDAL | engt h; [* length */
SQLTBNN bnn; /* bind nunber*/
SQLTNBV nbv; /* # of bind variabl es*/
char l'ine[80]; /[* input line */
static char cthconf] = /*CREATE TABLE conmand */

" CREATE TABLE X (A NUMBER, B DATETI ME,
C CHAR(30), D NUMBER)";

static char insconf] =/*INSERT conmand */
"I NSERT I NTO X (A, B, C, D) VALUES (:1, :2, :3,

/* CONNECT TO THE DATABASE */
if (rcd = sqglcnc(&ur, "DEMD', 0))
failure("CONNECT");

/ *
CREATE THE TABLE
*/

if (sqglcex(cur, ctbcom 0))
failure("CREATE TABLE");

/*
COWPI LE THE | NSERT COMVAND
*/

if (sqglcomcur, inscom 0))

SQLBase API Reference
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failure("I NSERT COWPI LE");

/ *
I NSERT THE DATA
*/

if (!(fp = fopen("DATA", "r"))) /* open input file */
failure("FlLE OPEN');

while (fgets(line, sizeof(line), fp))/*read the input */
{

line[strlen(line) -1] = 0; /* renmove new |line char */

O sql nbv(cur, &nbv); /* OPTIONAL: could hard code */
/* a value of 4*/

for (cp = line, bnn =1;/*scan the line */
bnn <= nbv; bnn++)

{

| engt h=strscn(cp, ',')/*locate conma*/
O sql bnn (cur, bnn, cp,length, 0, SQ.PBUF) ;
cp += length;/*l ocate end*/
if (cp* =="',")/*comma ?*/
CcCp++;

}

ad if (sqglexe (cur))/*insert row */
failure ("I NSERT EXECUTE");

}
/ *

DI SCONNECT FROM THE DATABASE
*/

} /* end MAIN */

1. Declarethe INSERT command.
2. Compilethe INSERT command.

3. Thewhileloop reads oneline of thefile at atime. The sglnbv function returnsthe
number of bind variables in the SQL command. The for loop finds each column
value in the line by scanning for commas.

4. The sglbnn function associates abuffer in the program that contains the datawith
the appropriate bind variable in the VALUES clause of the INSERT command.
Data from the program will be associated with the bind variable in the SQL
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command each time the command executes. The arguments for the sglbnn
function arethe cursor, the sequence number of the bind variable, apointer to data,
the length, the scale (only used for packed-decimal data types), and the program
datatype.

5. After binding al valuesin theline, the sglexe function is called to execute the
INSERT command.

UPDATE with bind variables (ex19.c)

This example shows how to execute an UPDATE command with a WHERE
CURRENT OF clause.

#i ncl ude "stdio. h"
#i ncl ude "sql . h"

0 static char updprice[] = /* UPDATE conmand */
" UPDATE | TEM SET PRI CE = :1 WHERE CURRENT CF Cl";
SQTCUR curl;/* SQLBase first cursor nunber */
SQ.TCUR cur2;/* SQ.Base second cursor number */

mai n()

{

/* CONNECT CURL TO THE DATABASE */
if (rcd=sqlcnc(&curl, dbnam0))
cncfail (rcd, "CONNECT");

} /* end MAIN */
void item ns()
{
FILE *fp;
struct item *datap; [* pointer to input data*/

int maxitem = 50; /* highest item nunber */
/* Conpile insert statenent */
if (sqglcomcurl, insitem 0))

failure(curl, " COWILE ERRCR");

} /* end item ns() */

/* The routine fetches each row, including |ong data,*/
[ * updates */
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/* the price by 1 */
voi d priceupd ()

{

SQLTDAL | en; /* Length of data read*/
SQLTRCD rcd; /* Fetch return code*/
char line [80]; /* output buffer*/
char newprice[10];/* length of data read*/
doubl e val ue;
char* result;
char ret_code ='\n';

O if (sqglscn (curl,"C1", 2)) /* Name cursor Cl */

failure(curl, " SET CURSCR NAME");
if (sglcom(curl, selitem 0))/*Conpile select*/
failure(curl,"SELECT COWPILE");
O if (sqlcom(cur2, updprice, 0)) /* Conpile update */
failure(cur2,"COWILE ERRCR");

/* Bind price buffer for update statenent */

ad if (sql bnn(cur2,1, (SQLTDAP) &val ue, sizeof (value),

0, SQLPDQU) )
failure(cur2,"SQLBNN ERROR ");

/*
** Set buffers for the character col ums. Not necessary

** for last columm,which is a |ong.
*/

/* Read the long colum and display */

for (5 ;)

/* Update the price according to user input */
for(; ;)
{

printf("Enter new price for %; or return if no
price change",itenbuf);
[* CGet user input */
resul t=fgets(newprice, sizeof (newprice), stdin);

if (*newprice == ret_code)

{ printf ("No change in price \n"");
br eak;

}

el se

{
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val ue=at of (newprice) ;
printf("price=%\n", newprice) ;

}

O if (rcd=sql exe(cur2))
failure(cur2,"update execute error");
br eak;

} /* end if */
}
if (red !'=1) /[* If not end of fetch*/
failure(curl, "Error on Fetch");
if (sqglcnt(cur2))/*Commit*/
failure(cur2, "ON UPDATE COWM T");

=

Declare the UPDATE command. Note that the CURRENT OF clause specifies
"C1". The cursor will be assigned to this namein step 2.

2. The sglsen function assigns a name (second argument) to the cursor specified in
the first argument. The third argument is the length of the cursor name.

Compile the UPDATE command.

4. Associate the user input to the bind variablesin the SET clause of the UPDATE
command.

5. Thefor loop accepts the user input for each row that has been fetched. If the user
enters avalue for the price, the UPDATE command is executed with sglexe.

Connection handles

An explicit connection handle defines the scope of a database transaction. Each
connection handle represents a separate, independent transaction in the server. An
application reguests a connection handle by making a sglcch function call, providing
the database name, username, and password string. The sglcch function starts a new
transaction, returns a connection handle, and authenticates the username and
password for the specified database.

For each connection handle, an application can open one or more cursors using the
same active connection. An application requests a cursor handle by making a sqlopc
function call, providing the connection handle as input. The sglopc function call
opens anew cursor, associates the cursor with the specified connection, and returns a
cursor handle. Since the connection handle is already authenticated and identifies a
database, that information no longer is required by the application when opening a
new cursor each time. All cursors associated with a connection still belong to the
same independent transaction.
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Transaction processing operations (such as COMMITs, ROLLBACKS, isolation level
changes, and so forth) of one transaction do not affect operations being performed in
other transactions. When closing the final cursor in an connection handle, the
transaction remains pending. It is either committed or rolled back when the
connection handle is terminated using the sgldch function call. For details on
specifying the closure behavior, read the sglset function description in Chapter 5.

Application
DB Connections —p» hConn_1 hConn_2
Cursors—» | hcur 1 Incur2 | [hcws | [ hour2 ]

Implicit connection handle

Animplicit connection handleis created when the sglcnc ( CoNnect Cursor) or sglcnr
(Connect with No Recovery) functions are issued in the API. An implicit connection
encompasses al cursors connected from a given application that use the sglcnc or
sglenr function calls for a specific database. Therefore, an implicit connection
represents a single independent transaction per database.

If you are closing the final cursor that is part of an implicit connection handle, a
COMMIT, by default, is performed before the cursor is closed. If the cursor was
issued using the sglcne function call, you can specify the ROLLBACK option using
the sglset function call with the SQLPCCB parameter. For more details on using
sglenc, sglenr, and sqlset, read the description for these functionsin Chapter 5.

Note: Bothimplicit and explicit connection handles can exist within asingle application.




Connection handles

Setting lock time out

Although API calls on different connection handles can be executing on separate
threads, a call can be locked out if it iswaiting for athread to complete a task.
Similarly, locking can also occur if an application has an implicit connection handle.
A cursor may try to enter an APl while another cursor is still in it, causing the second
cursor to be locked out until the first one exits. By default, the time interval in which
SQLBase waitsfor alock time out before issuing an error message is 300 seconds for
all platforms, except for single-user Windows which is 2 seconds. You can change the
setting for the locktimeout keyword in the SQL.INI file. For example, to set the time
out period to 2 minutes, specify:

| ockti meout =120

Why use connection handles

By creating explicit connection handles within an application, you can establish
multiple, independent database connections. This can expand the processing power of
your application and increase its performance. Multiple connection handles add these
capabilities to an application:

»  ability to execute multiple transactions concurrently from the same, single
database or different databases.

« ability for you to write applications which are multi-threaded to take
advantage of the multi-tasking resource available in win32 platforms.

Setting up a connection handle (ex26.c)

This example shows you how to set up connection handles from a single application
to the same database. The exampleis self-explanatory.

#i ncl ude "sql 32. h"

#i ncl ude <stdi o. h>
#i ncl ude <wi ndows. h>
#i ncl ude <stdlib. h>
#i ncl ude <ctype. h>

/* ________________________________________________________ ~k/
/* */
/* Exanpl e of sinple connect using all standard defaults */
/* */
2 * [
mai n(int argc, char** argv)
{

SQLTRCD rcd;/* return code */

SQLTCON  con[ 50]; /* Connection Handl e */

i nt i =1;
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i nt s

/* CONNECTI ON TO THE DATABASE */
j = atoi(argv[1]);
for (i=1;i<Tj;i++)

{
if (rcd = sqglcch(&con[i], "ISLAND/ SYSADM SYSADM',
0, (SQLTMOD) 0))

{
printf("FA LURE ON CONNECTI ON %\ n", rcd);
return(l);
}
el se
printf("Connection Established \n");
}
exit(0);
}

Transactions

A transactionisalogical unit of work, which is a sequence of SQL statementstreated
asasingle entity.

The scope of atransactionisasingle implicit or explicit connection handle that an
application has connected to the database.

Each connection handle can have multiple cursors which are required to complete the
same independent transaction. If there are multiple connection handles set up in the
server, a single application can execute multiple transactions to the same or different
databases.

An application can request that each SQL statement be committed on completion;
otherwise, the database waits for an explicit commit or rollback request from the
application. Read Connection handles on page 3-17 for more details.

Committing and rolling back

An application gains control when atransaction is committed (made permanent) or
rolled back (erased).

A commit (implicit or explicit) destroys al compiled commands for asingle
connection handle, unless cursor-context preservation is on.

However, when cursor-context preservation is on, SQL Base does not preserve cursor
context after an isolation level change or a system-initiated ROLLBACK (suchasa

deadlock, timeout, etc.). SQL Base does preserve cursor context after a user-initiated
ROLLBACK if both of the following are true;
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* Theapplicationisin Release Locks (RL) isolation level
* No datadefinition language (DDL) operations were performed

SQL Base either commits or rolls back all the data changes made by atransaction. For
example, atransaction might add (credit) money to one account and subtract (debit)
money from another account. As long as both UPDATES are part of the same
transaction, the database is in no danger of being left in an inconsistent state.

SQL Base either commits both UPDATES, or rolls both back.

The sglcmt function causes a commit and the sqlrbk function causes a rollback.

Savepoints

A savepoint is a user-defined and -named point within a transaction. Savepoints let
you roll back portions of atransaction, rather than forcing you to commit or roll back
an entire transaction.

The SAVEPOINT command lets you specify a point within a transaction to which
you can later roll back if you want to undo part of that transaction. You can specify
multiple savepoints within a transaction.

The ROLLBACK command has an optional savepoint identifier that |ets you name
the savepoint to which you want to roll back.

The following graphic illustrates the use of the SAVEPOINT and ROLLBACK
commands:

—» Start of transaction
—» SAVEPOINT savepointl
SAVEPOINT savepoint2

ROLLBACK savepoint2

— ROLLBACK savepointl

— ROLLBACK

Rolling back to a savepoint does not release locks. Rolling back an entire transaction
does release locks.

You can check the rollback flag (sqlrbf) to see whether the previous operation caused
aserver-initiated rollback.
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Distributed transactions

Note: Distributed transactions are not supported with multiple, independent connectionsto the
same database or different databases. Therefore, if you are using connection handles, distributed
transactions cannot be enabled. Use the sglset function in conjunction with the SQLPDTR
parameter to set distributed transaction mode off. The default for this parameter is off (0). For
details on setting this parameter, read the sglset function in Chapter 5.

A distributed transaction coordinates SQL statements among multiple databases that
are connected by anetwork. The databases that participate in a distributed transaction
can reside anywhere on the network.

In adistributed transaction, the coordinating application communicates among the
participant databases and verifies data integrity. It maintains thisintegrity even when
acrash occurs.

A distributed transaction conforms to the same data consistency rulesasasingle
database transaction — either all of the transaction’s statements commit, or none at
all.

Server connects (sglcsv) and connects with recovery turned off cannot participatein a
distributed transaction. In addition, an application cannot connect to adatabase in
both distributed and non-distributed transaction mode.

In adistributed transaction, one of the participating database servers must also be the
commit server. The commit server logs information about the distributed transaction
and assistsin recovery after anetwork failure. To enable commit server capability for
aserver, set the commitserver keyword to 1 (on) in sgl.ini.

Databases participating in adistributed transaction must conform to the following
communication requirements:

e They must reside on the same network.

»  Each participating database server that has commit service enabled must be
able to connect to al other serversinvolved in the distributed transaction. If
all the servers have commit service capability, they all must be able to
connect with each other.

* If youare using Novell’s NetWare, specify the [nwclient] section for each
server that is participating in adistributed transaction. This allows serversto
communicate mutually. Communi cation between serversonly occurswhen a
commit server:

* Verifiesit cantalk to al other participating servers at the time of a
distributed commit. (Thisis performed at most once per participant.)

« Attemptsto contact other participating servers under afailure condition.
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Use the sglset function in conjunction with the SQLPDTR parameter to set distributed
transaction mode on. Once you set this parameter on, all subsequent commands
automatically become part of a distributed transaction.

Setting up a transaction (ex06.c)

This example shows you how to set up atransaction that updates multiple tables. The
commit (sglcmt) and the rollback (sglrbk) functions ensure that either both tables are
updated or that neither is updated.

#i ncl ude "sql . h"
#i ncl ude <stdi o. h>

mai n()

{

SQLTCUR cur; /* SQLBASE cursor nunber */
SQLTRCD rcd; /* return code*/

O static char savupdt [] = /* UPDATE savi ngs command */
"UPDATE SAVI NGS SET SAV_DOLLARS =
SAV_DOLLARS - 100 WHERE SAV_ACC NO = 951";

0 static char chkupdt [] = /* UPDATE checki ng conmand */
"UPDATE CHECKI NG SET CHK_DOLLARS =
CHK_DOLLARS + 100 WHERE CHK_ACC _NO = 1495";

/*
CONNECT TO THE DATABASE
*/
/*
COWPI LE AND EXECUTE UPDATE OF SAVI NGS ACCOUNT
*/
O if (red = sqlcex(cur, savupdt, 0))
{
printf("FA LED UPDATI NG SAVINGS, rcd = %l\n",rcd);
sql dis(cur);
return(l);
}
el se
printf("ONE HUNDRED DOLLARS SUBTRACTED FROM
SAVINGS \n");

/ *COWPlI LE AND EXECUTE UPDATE OF CHECKI NG ACCOUNT */

O if (rcd = sql cex(cur, chkupdt, 0))

SQLBase API Reference  3-23



Chapter 3 Using the SQL/API

{

printf (" FA LED UPDATI NG CHECKI NG ( TRANSACTI ON
ROLLBACK), rcd = %\ n", rcd);
O sql rbk(cur);

sql di s(cur);
return(l);

}

el se

printf("ONE HUNDRED DOLLARS ADDED TO CHECKI NG \ n");

/* COW T TRANSACTI ON */

O if (rcd = sqglcnt(cur))
printf("FAILURE ON COWM T, rcd = %\ n",rcd);
el se

printf (" TRANSFER FROM SAVI NGS TO CHECKI NG
COVPLETED\ n") ;

/* DI SCONNECT FROM DATABASE */

1. Declarethe UPDATE command for the first table.
2. Declarethe UPDATE command for the second table.

3. The sglcex function compiles and executes the UPDATE command for the first
tablein onestep. Y ou can use the sglcex function in place of the sglcom and sglexe
functionsif the SQL statement does not contain bind variables and if you plan to
execute it only once.

4. If the UPDATE command for thefirst table compiled and executed successfully,
the UPDATE command for the second table is compiled and executed.

5. If the second UPDATE command is not successful, call the sglrbk function to
undo all data modifications.

6. If the second UPDATE command is successful, call the sglecmt function to make
permanent all data modifications and release any and all locks.
Setting up a distributed transaction

This example shows how to set up a distributed transaction using the sqlset function
in conjunction with the SQLPDTR parameter.
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Note: Connection handles are not supported for use with distributed transactions. Therefore,
this example reflects the use of cursors to connect to multiple databases.

#i ncl ude "sql . h"
#i ncl ude <stdio. h>

void main(argc, argv)
int argc; /* argument count */
char*argv[];/* -> argunent vector */

O SQLTDPV dtr=1; /*Distributed transaction turned on*/
SQTCUR curl; [/* cursor 1*/
SQTCUR cur2; /* cursor 2 */
SQLTRCD rcd; /* return code */

i nt account _nunber ;

i nt transfer_anount;

char* Decrenent_Account = "Update account set
bal ance=bal ance-: 1 where account_num = :2";

char* I ncrement_Account = "Update account set
bal ance=bal ance+: 1 where account_num = :2";

account _nunmber = 14560;

transfer_anount = 500;

if (rcd=sqlset(0, SQPDTR, (SQ.TDAP)&dtr, 0))
failure(rcd, " SQSET");

if (rcd=sqglcnc(&curl, "DALLAS/ SYSADM SYSADM', 0))
failure(rcd, " CONNECT TO DALLAS");

if (rcd=sqgl cnc(&cur2, "AUSTI N SYSADM SYSADM', 0))

failure(rcd, "CONNECT TO AUSTI N');

/*
First decrement the bal ance from DALLAS
*/
if (rcd = sqglcom(curl, Decrenent_Account, 0))

sql rbk(curl);
failure(rcd,"COWI LE of Decrenent_Account");
}
if (rcd = sql bnu(curl, (SQLTBNN) 2,
( SQLTDAP) ( &account _nunber), sizeof(int), 0, SQLPSIN, 0))

sql rbk(curl);
failure(rcd, "Bl ND of account _nunber for
Decrenment _Account");

}
if (rcd = sql bnu(curl, (SQLTBNN) 1,
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(SQLTDAP) ( & r ansfer_anount), sizeof(int),0, SQPSIN, 0))
{

sql rbk(curl);

failure(rcd, "BIND of transfer_anmount for

Decrenment _Account");

}

if (rcd = sql exe(curl))

sql rbk(curl);

failure(rcd, "EXECUTE of Decrenent_Account");
}
/*

Now i ncrement the bal ance from AUSTI N
*/
if (rcd = sqglcom(cur2,Increnent_Account, 0))
{

O sqgl rbk(curl);
failure(rcd,"COWILE of Increnment_Account");

}

if (rcd = sql bnu(cur2, (SQLTBNN) 2,
( SQLTDAP) ( &account _nunber), sizeof (int), 0, SQ.PSIN,

0))
{
sql rbk(curl);
failure(rcd, "Bl ND of account _nunber for
I ncrement _Account ") ;
}

if (rcd = sql bnu(cur?2, (SQLTBNN) 1, ( SQLTDAP)
(& ransfer_anmount), sizeof(int),0, SQPSIN, 0))

{
sql rbk(curl);
failure(rcd, "Bl ND of transfer_anount for
I ncrement _Account ") ;
}
if (rcd = sqgl exe(cur2))
{
sql rbk(curl);
failure(rcd, " EXECUTE of Increnment_Account");
}
ad if (rcd=sqlcnt(curl))
{
failure(rcd,"COW T");
}
} /* end MAIN */
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Cursors

int failure(rcd,str)

SQ.TRCD rcd;

char *str;

{

printf("ERROR IN %: %\ n",str,rcd);
exit(0);

}

1. Turn on distributed transaction mode.

2. Each of therollback statements (sglrbk(cur)) imply a rollback on cur2.

3. Thisdistributed transaction requiresonly asingle COMMIT statement, sincethere
isonly one transaction. Y ou can use any of the cursorsto perform the COMMIT.

The term cursor refersto one of four thingsin the SQL/API:

When the cursor belongsto an explicit connection handle, it identifies atask
or activity within atransaction. Thistask or activity can be compiled/
executed independently within a single connection thread.

When an application connects to a database using the sglcch function call,
SQL Base returns a connection handle. When the connection handle is
included in afunction call to open anew cursor, the function call returns a
cursor handle. Y ou use the cursor handle in subsequent SQL/API callsto
identify the connection thread.

When a cursor belongs to an implicit connection handle, it identifiesa
database connection.

When an application connects to a database using the sglcnc or sglenr
function calls, SQLBasereturnsacursor handle. Y ou use the cursor handlein
subsequent SQL/API calls to identify the connection.

A row position in aresult set.
A work space in memory used for processing a SQL command.

Cursor work space information

You can retrieve information about a SQL command associated with a particular
cursor using the SQL/API functions listed below.
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For most of the functions, pass both a cursor handle and a pointer to a variable where
the value isreturned. The variables are defined in sgl.h with typedefs.

Function Description Typedef

sglcty Command TYpe - The SQL command type. Sql.h SQLTCTY
defines a code for each command type.

sglepo Error POsition - The offset (starting with O) of theerror | SQLTEPO
within the SQL command which caused the syntax error.

sglnbv Number of Bind Variables - The number of bind SQLTNBV
variables associated with a SQL command.

sglnsi Number of SELECT Items - The number of itemsinthe | SQLTNSI
query’s SELECT list.

sglrbf Rollback flag - The status of the system rollback flag: 1 | SQLTRBF
after a server-initiated rollback and O otherwise.

sglred Return code - The return code of the most recent SQL/ | SQLTRCD
API function: a0 if the function was successful and a
non-zero value otherwise.

sglrow Number of rows - The number of rows affected by the SQLTROW
SQL command.

Cursors and connection handles

To perform tasks that access a single database, you can first create an explicit
connection handle using the sglcch function call in your SQL/API application and
then open cursors within the connection handle using the sglopc function call. Within
an sglopc call, you can assign each cursor its own SQL command. All cursors that
access the single database belong to the explicit connection handle and represent a
single transaction.

If you have used the sglcnc or sglenr function calls, your cursors connect directly to a
specified database, under auser name and password. Animplicit connection handleis
automatically created for you and all cursors that connect to the same database,
regardless of the user name and password belong to the implicit connection.

By explicitly creating multiple connection handles on Win32 applications, you can
have multiple transactions that may access the same database or different databases
within the same application. Each connection handle represents a separate thread and
can concurrently enter an APl and execute independently. This is known as a multi-
threaded application. For details on creating multi-threaded applications with
SQLBase, read Chapter 6, Creating Multi-threaded Applications.
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Connecting to the same database

Cursors that are part of the same implicit or explicit connection handle allow a
transaction to connect to the same database. Thisis useful, for example, when
updating a column in one table based on the value in a column of another table.
Having already executed a SELECT command on the first cursor, you can
subsequently fetch each row of the result set with that same cursor and UPDATE the
fetched rows with a second cursor.

Because al of an application’s cursors that are associated with the same connection
handle are part of the same transaction, a commit or rollback (implicit or explicit) by
any one of the transaction’s cursors commits or rolls back the work done by all of the
transaction’s cursors.

Connecting to different databases

When implicit or explicit connection handles exist for different databases, the
databases can be located on the same or different servers and each database maintains
its own transaction and rollback information.

Consider an application with six connection handles, which are connected to six
different databases. The application has established six separate transactions.

Because only those cursors that are connected to the same connection handle are part
of the same transaction, a commit or rollback (implicit or explicit) request by the
application commits or rolls back only the work done by that connection handle.

Using multiple cursors and connection handles

(ex16.c)

This example connects to two cursors (curl and cur2). One cursor (curl) setsthe
select buffers, the other cursor (cur2) compiles the SQL UPDATE command.

This program scans an employee table and asks a supervisor which employee to
award a bonus. It compiles and executes the SQL SELECT command using the curl
cursor. Then it sets the select buffers using the curl cursor. Using the cur2 cursor, it
compilesthe SQL UPDATE command. Next it fetches arow with the curl cursor and
ask the supervisor to enter the desired bonus amount, then updates the BONUS table
utilizing the cur2 cursor. It continues fetching until an end of fetch. Next it asksthe
supervisor to specify the desired bonus amount.

0OSQTCUR curl
SQ.TCUR cur?2
SQLTRCD rcdl
SQLTRCD rcd2

0;/* scan cursor */

0;/* update cursor */
0;/* return code (curl) */
0;/* return code (cur2) */

voi d failure(char*); /* error handler */
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mai n()

{
i nt doll ars;/* amount of the bonus */
i nt enmpl oye; /* enploye to grant bonus */
char enmpnanf 21]; /* enpl oye name fetched */
char buf [80];/* input buffer area */
| ong I num /* |ong number */

Ostatic char selcon{] =/* SQ select string */

" SELECT EMP_NO, EMP_NAME FROM EMP";
static char updcon|{] =/* SQ. update string */
" UPDATE BONUS SET BONUS_AMOUNT =
:dol I ars WHERE BONUS_EMP_NO = : enpl oye";

/* CONNECT TO BOTH CURSORS (use the denpb database and all
/* defaults) */

O if (rcdl = sqglcnc(&eurl, "DEMO', 0))
failure("FI RST CONNECT");

if (rcd2 = sqglcnc(&ur2, "DEMO', 0))
failure("SECOND CONNECT") ;

/* COWPI LE AND EXECUTE SELECT COWAND (sel com) */

O if (rcdl = sqglcex(curl, selcomO0))
failure("COWILE OF SELECT COWAND');

/* SET FETCH BUFFERS (sel ect EMP_NO i nto enpl oyee */
/* & EMP_NAME into enpnam */
/*
O if (rcdl = sqglssb(curl, 1, SQLPU N, (char &enpl oye,
si zeof (enpl oye), 0, SQLNPTR, SQLNPTR) )
failure("SET FI RST SELECT BUFFER');

if (rcdl = sqgl ssb(curl, 2, SQLPSTR, enpnam
si zeof (enpnan), 0, SQLNPTR, SQLNPTR) )
failure("SET SECOND SELECT BUFFER');
/* COWPI LE UPDATE COMVAND (updcon) */

O if (rcd2 = sqgl com(cur2, updcom 0))
failure("COWI LE OF UPDATE");

/* BI ND UPDATE VARI ABLES (bind variables with variables */
/* of sane name) */
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O if (rcd2 = sqgl bnd(cur2, "dollars", 0, (char *)
&dol | ar s, si zeof (dol | ars), 0, SQLPUI N))
failure("DOLLARS BIND");

if (rcd2 = sqgl bnd(cur2, "enpl oye", 0, (char *)
&enpl oye, si zeof (enpl oye), 0, SQLPUI N) )
failure("EMPLOYE BIND");

/* FETCH ALL EMPLOYEES AND SPECI FY ANY BONUS AMOUNTS */

O while (!'(rcdl = sqlfet(curl)))
for (3)
{
printf("\nEnter Bonus Amount for % ", enpnanj;
fflush(stdout);
fget s(buf, si zeof (buf),stdin);/* read bonus anount */

I num = atol (buf); /* convert dollar anpunt */

if (strlen(buf) <=0 ||/* invalid nunber? or */
Inum< 0 || /* negative bonus amt? or */
[ num > 32000) /* too big a bonus? */
conti nue; /* ask user for amt again */

if (!'l'num /* no anount? */
br eak; /* no bonus for enpl oye */

dollars = (int)lnum/* set bonus dollar ant */

O if (rcd2 = sqgl exe(cur2))/* perform update */
failure("UPDATE");
br eak;

}

if (rcdl !'= 1)
failure("FETCH");

/* DI SCONNECT BOTH CURSCRS */

Oif (rcdl = sqgldis(curl))
failure("DI SCONNECT OF SELECT CURSOR');

curl = 0;

if (rcd2 = sqldis(cur2))
failure(" DI SCONNECT OF UPDATE CURSOR');

return(0);

}

voi df ai | ure(ep)
char* ep; [* -> failure nmsg string */
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w N P

SQLTEPO epo; [/* error position */
char errmsg[ SQLMERR] ; /* error nmsg text buffer */

printf("Failure on % \n", ep);

if (rcdl)/* error on cursor 1? */

{
sqlerr(rcdl, errnsg);
sql epo(curl, &epo);
}
if (rcd2)/* error on cursor 2? */
{
sqlerr(rcd2, errnsg);
sql epo(cur2, &epo);
}

if (curl)/* cursor 1 exists? */
sql di s(curl);

if (cur2)/* cursor 2 exists? */
sql di s(cur2);

printf("%(error: %, position: %) \n",errnsg,rcdl, epo);
exit(1);

Declare two cursors and two return codes.

Declare the SELECT and the UPDATE commands.

Perform two sglcnc functions. Both connections are to the same database, but
each connection is associated with a different cursor.

Compile and execute the SELECT command with the sglcex function. The
SELECT command is associated with the first cursor.

Perform the sglssb function to set up the areasin the program that will receive the
fetched rows.

Compile the UPDATE command with the sglcom function. The UPDATE
command is associated with the second cursor.

Bind the data for the UPDATE command with the sglbnd function. The first
sglbnd function binds the bonus dollars entered by the user. The second sqglbnd
function binds the employee number from the fetched row.

The while loop displays each fetched row.
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9. Thefor loop promptsthe user to enter abonus amount for each fetched row. If the
user enters an amount, the UPDATE command is executed with the sglexe
function. If the user does not enter an amount and just presses the return key, the
next row is fetched.

10. After displaying and processing the fetched rows, disconnect both cursors.

LONG VARCHAR handling

The LONG VARCHAR data type can hold values longer than 254 bytes. Since the
length of the data can be unlimited, you must set up a program loop to read or write
LONG VARCHAR datain specified portions.

Reading LONG VARCHAR data. Use sglrlo to read a LONG VARCHAR &fter
fetching arow with sglfet. The sgirlo function identifies the receive buffer for a
LONG VARCHAR, so you do not need to call sglssb.

Writing LONG VARCHAR data. Use sglwlo to write aLONG VARCHAR after a
compile (sglcom) and bind (sglbld or sglbln), but before an execute (sglexe).

The sglbld function associates a bind variable with an a phanumeric namein a SQL
command to a program variable. The sglbln function associates abind variable with a
numeric name in a SQL command to a program variable.

Getting LONG VARCHAR length. Use sglglsto return the number of bytesin a
LONG VARCHAR column after fetching arow with sqlfet.

Positioning in LONG VARCHAR data. Use sgllsk to set a position within aLONG
VARCHAR from which to start reading.

Ending a LONG VARCHAR operation. You must process LONG VARCHAR
columns one at atime and the entire long operation must be complete before you can
process another LONG VARCHAR. After reading or writing aLONG VARCHAR,
call sglelo to end the long operation.

The example programs ex14.c and ex13.c show how to read and write LONG
VARCHAR columns.
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Reading LONG VARCHAR columns (ex14.c)

The following flowchart shows the sequence of operationsto read LONG

VARCHAR columns.

Accesscycletoread aLONG VARCHAR
with a SELECT statement

sglcom

sglexe

sglfet

sqlrlo

sglelo

Compile
SQL statement

Execute
SQL statement

Fetch row

o

Read LONG
VARCHAR data

All LONG
VARCHAR
dataread?

End LONG
operation

End

This example reads data from a LONG VARCHAR column. Call the sglrlo function
toread aLONG VARCHAR after executing a SELECT statement and fetching the

row.

#include "sql.h

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>

SQTCUR cur;
SQLTRCD rcd;
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char errmsg[ SQLMERR]; /* Error nmsg text buffer */
voi d failure(); /* Error handl er*/
mai n()
{
i nt count; /* Sayi ng nunber */
SQLTDAL | engt h; /* Length of data read */
char* cp; /* Character pointer */
char buf [ 50] ; /* Buffer to read long */

staticchar select [] = /* SELECT statenment */
"SELECT SAY_NO, SAY_TEXT FROM SAYI NGS';

/* CONNECT TO THE DATABASE */

i f(rcd=sqgl cnc(&cur, "I SLAND', 0))

{
sqlerr(rcd, errnsg); /* get error nessage text */
printf("% \n",errnsg);
return(l);

}

/* COWPl LE SELECT STATEMENT */

if (sqlcomcur,select,0))
failure("COWI LE OF SELECT");

/* SET SELECT BUFFER FOR SAYl NGS NUMBER */

if (sqlssb(cur, 1, SQLPU N, (char R*) &ount,
sizeof (count), 0, SQLNPTR, SQLNPTR))
failure("SET SELECT BUFFER');

/* EXECUTE SELECT STATEMENT */

if (sqlexe(cur))
failure("EXECUTE OF SELECT");

/* FETCH DATA */

while (!(rcd = sqglfet(cur)))
{
printf("\nSAYI NG NUMBER % \ n", count);
for (;;) /* Read long data */
{
menset (buf,’ ', sizeof (buf)); /* Cear input */
I* buffer */
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if (sqglrlo(cur, 2, buf, sizeof(buf) - 1,
&l engt h))
failure("READI NG LONG DATA");

if (!length) /* End of long data? */

if (sqglelo(cur) /* End | ong operation */
failure("ENDI NG LONG OPERATI ON') ;
br eak;
}
buf[sizeof (buf) - 1] = "\0'; /* Add string * /
/* term nator */
while (cp = strchr(buf,"\n"))/* Renove */
/* new ine char */

*Cp — ';
while (cp = strchr(buf,"\t')) /* Renove tab */
/* characters */
*ep ="
printf("%\n", buf); /* Print long data */
}
}
if (recd !'=1)

failure("FETCH");

/* DI SCONNECT FROM THE DATABASE */
if (sqldis(cur))
failure("D SCONNECT");

} /* end MAIN */

voi d failure (ep)

char* ep; [* ->failure msg char string*/
{

SQLTEPO  epo; [ *Error position*/
printf("Failure on % \n", ep);

sql rcd(cur, &cd); /*CGet the Error*/
sql epo(cur, &po); /*Get Error position*/
sglerr(rcd,errmsg); /*Get error nmessage text*/

sql di s(cur);
printf("&s (error:%, position: %)

\'n", errmsg, rcd, epo) ;
exit(1);



LONG VARCHAR handling

Declare the SELECT statement.
Compile the SELECT statement.

Set the areas in the program that will receive the fetched (non-long) datawith the
sglssb function. Note that the LONG VARCHAR column does not need to be set
up with the sglssb function.

Execute the SELECT statement.
Call the sqlfet function.

Perform the sglrlo function to read the LONG VARCHAR column. The
arguments are cursor, column number, buffer, and bytesto read. The sgirlo
function performs the equivalent function of sglssh.

Continue to read until the length returned by sglrlois zero.
End the long operation with the sglelo function.
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Writing LONG VARCHAR columns (ex13.c)

The following flowchart shows the sequence of operationsto write LONG

VARCHAR columns.

Thisexample reads aflat file called sayings.1 that contains text and writes the text to
aLONG VARCHAR column.

Since the length of the LONG VARCHAR is unlimited (and unknown), you must set
up aloop to write the value in fixed portions. You must process LONG VARCHAR
data columns one at time and the entire long operation must be complete before you

Accesscycletowritea LONG VARCHAR
with an INSERT or UPDATE statement

sglcom

sglbln
or
sglbld

sgiwio

sglelo

sglexe

Start

Compile
SQL statement

Bind LONG
VARCHAR data

O——

Write LONG
VARCHAR data

All LONG
VARCHAR data
written?

End LONG
operation

Execute
SQL statement

End

can process the next LONG VARCHAR.

LONG VARCHARSs have their own bind functions.
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Call sglwlo to write a LONG VARCHAR after compiling an INSERT or UPDATE
statement but before executing the statement.

#i ncl ude "sql . h"

#i ncl ude "errsql . h"
#i ncl ude <stdi o. h>

#i nclude <stdlib. h>

SQLTCUR  cur; /* SQLBase cursor nunber */
SQLTRCD rcd; /* Error nunber */
char errmsg[ SQLMERR]; /* Error nmsg text buffer */
voi d failure(char*); /[/* Error handler */
mai n()
{
Fl LE* fp; /[* File pointer */
SQLTROW r ows; /* Nunber of rows */
i nt count; /* Saying nunber to use */
char buf[80]; /* Long varchar wite buf */

O static char create [] = /*CREATE TABLE statenent*/
" CREATE TABLE SAYI NGS ( SAY_NO NUMBER NOT NULL,
SAY_TEXT LONG VARCHAR) ";
static char insert [] = /*INSERT statenent*/
"1 NSERT | NTO SAYI NGS VALUES (:1, :2)";
/ * CONNECT TO THE DATABASE*/
if (rcd = sql cne(&cur, "DEMD', 0))

{
sqlerr(rcd, errmsg);/* Get Error nmessage text */
printf("% \n",errnsg);
return(l);

}

/* CREATE SAYI NGS TABLE */
if (rcd = sqgl cex(cur, create,0))

{
if (rcd !'= EXEETVS)/* Not error if thl exists */
failure("CREATE SAYI NGS TABLE");
}
el se

printf("SAYI NGS TABLE CREATED\n");
/* COVPUTE SAYI NGS NUMBER */

if (sqlgnr(cur, "SAYINGS', 0, & ows))
failure("GET NUMBER OF RONS");
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count = (int)rows + 1; /* Conpute sayings number */
/* COWPI LE | NSERT STATEMENT */

if (sqglcom(cur, insert, 0))
failure("COWILE OF | NSERT");

/* BI ND BY NUMBER*/

if (sqlbnn(cur, 1, (SQ.TDAP) &count, sizeof(count), O,

SQLPUI N))
failure("Bl NDI NG COUNT"):

if (sqglbln(cur,?2))
failure("Bl NDING LONG') ;

/* WRI TE LONG DATA */
if (I(fp = fopen("SAYINGS. 1", "r")))/* Open saying * /
/[* text file */
failure("FlLE OPEN');
whil e (fgets(buf,sizeof (buf),fp))/* Read the saying */
/*text */
if (sqlw o(cur, buf,0))
failure("WRI TE LONG') ;

if (fclose(fp))
failure("FlILE CLOSE");

/* END LONG OPERATI ON */

if (sqlelo(cur))
failure("END NG LONG OPERATI ON') ;

[ * EXECUTE | NSERT STATEMENT */

if (sqlexe(cur))
failure("EXECUTE");
el se
printf("SAYI NG NUMBER % SUCCESSFULLY
I NSERTED\ n", count ) ;

/* DI SCONNECT FROM THE DATABASE */
if (sqldis(cur))

failure("D SCONNECT"));
/* end MAIN */
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voi d failure(ep)
char* ep; [*->failure nsg string*/

{
SQLTEPO epo; /*Error position*/

printf("Failure on & \n", ep);

sql rcd(cur, &rcd); [*Get the error*/
sql epo(cur, &epo); /*Get error position*/
sqlerr(rcd, errnsg); /* Get error message text*/
sql dis(cur);

printf("% (error, %, position: &u)
\'n", errmsg, rcd, epo) ;
exit(1);
} /* end MAIN */

Declare the SQL commands.
Compile the INSERT command with the sglcom function.

Bind the non-long data with sglbnn.

Use the sglbln function to bind the LONG VARCHAR input areato the INSERT
command.

5. Readtheinput datafor the LONG VARCHAR data. The whileloop reads 80 bytes
of input data at atime with fgets and then performs the sglwlo function. The loop
repeats until fgetsreads anull.

A WP

6. Cadl the sglelo function when all the data has been written for the column value.

7. Cdl the sglexe function to execute the INSERT command.

Calling stored commands and procedures

You can execute stored commands and procedures from SQL/API. Using the sglsto
function, you can store a SQL query, data manipulation command, or procedure for
later execution. SQL Base stores the command or procedure in the SY SCOMMANDS
system catal og table of a database.

Note that the sgldst function allows you to drop a stored command or procedure.

For details on creating stored procedures, read Chapter 7, Procedures and Triggers,
of the SQL Language Reference Manual.
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Executing a stored procedure from SQL/API
(ex23.c)

Assume you have stored the following procedure (which uses atable called
CHECKING with columns ACCOUNTNUM number and BALANCE number) to
update and return bank account balances:

PROCEDURE: W THDRAW
Par anmet ers
Nunber: nAccount
Nunmber: nAnount
Recei ve Nunber: nNewBal ance
Local Vari abl es
String: sUpdate
String: sSel ect
Actions
Set sUpdate = ' UPDATE CHECKI NG \
set BALANCE = BALANCE - : nAnount \
wher e ACCOUNTNUM = : nAccount
Cal I Sql | medi at e( sUpdat e)
Set sSelect = ' SELECT BALANCE from CHECKI NG \
wher e ACCOUNTNUM = : nAccount \
i nt o : nNewBal ance
Call Sql I mmedi at e(sSel ect)
\
1, 100, ,
/

The following SQL/API code shows how the procedure WITHDRAW is executed:

#i ncl ude "sql . h"

#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>

voi d failure(); /* error handler */
SQLTCUR cur;
/*

Thi s program shows how a stored procedure (W THDRAW
whi ch has al ready been stored before) will get executed

*/
mai n()
{
int nAccount =1; /* Account nunber */
i nt nAnmount =100; /* Amount val ue */
i nt nNewBal ance; /* Val ue of new bal ance */
int n; /* nunber val ue */
/*
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CONNECT TO THE DATABASE

*/

if (sqglcnc(&ur, "island", 0))
failure("Connect to island");

/*
Retrieve the stored procedure

*/

O if ( sqglret(cur, (SQTDAP)"W THDRAW , 0))
failure("WTHDRAW ) ;

O // bind variables
if (sqglbnn(cur, 1, (SQLTDAP)&nAccount, sizeof (nAccount),
0, SQLPSIN) | | sql bnn(cur, 2,
( SQLTDAP) &nArount , si zeof (nAmount ), 0, SQLPSI N)
| | sql bnn(cur, 3,
( SQLTDAP) &nAnount , si zeof (nAmount ), 0, SQLPSI N)
| | sql bnn(cur, 3,
( SQLTDAP) & NewBal ance, si zeof (nNewBal ance), 0, SQLPSIN))
failure("SQBNN");

O /I set select buffer for receive paraneter(s)
if ( sqlssb(cur, (SQTSLC) 1, SQ.PSIN,
( SQLTDAP) & NewBal ance, si zeof (int), 0,0, 0))
failure("SQSSB");

O /] execute
if (sql exe(cur))
failure("SQLEXECUTE");

O // fetch result
n=sql fet(cur);
printf("%\n",n);
printf("The val ue of new bal ance is %\ n", nNewBal ance) ;

if (sqldis(cur))

failure(" Dl SCONNECT") ;

return(0);
}
voi d failure(ep)
char* ep; /* -> failure nsg string */
{
printf("Failure on % \n", ep);
sql di s(cur);
exit(1);
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1. Retrievethe stored procedure with the sglret function.

2. Bindvaluesfor all input and output parametersin the stored procedure. Note the
procedure has two input variables and one (output) receive variable.

Set the SELECT buffer for the receive parameter with the sglssb function.

4. Execute the stored procedure with the sglexe function.

Fetch the result set with the sglfet function.

Functions used w/procedures and commands

The following functions can be used with procedures and stored commands:

SQL/API
Function

Description

sglbnd

Bind input data by name.

sglbnn

Bind input data by number.

sglbnv

Get the number of input parameters.

sglcbv

Clear bind variables.

sglcex

Compile and execute a non-stored command or non-stored
procedure.

sglcom

Compile anon-stored command or non-stored procedure.

sqlcty

Return the command type.

sgldes

Describe output parameters in terms of internal datatypes and
lengths.

sqldii

Describe an INTO variable.

sgldsc

Describe output parametersin terms of external datatypesand
lengths.

sgldst

Drop a stored command or stored procedure.

sglepo

Retrieve error position.

sglexe

Execute a command or procedure that has either been
previously-compiled or stored.

sqlfet

Fetch next row from result set.
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SQL/API —
Function Description
sglget Return the statement trace status (enabled/disabled) with the
SQLPTRC parameter, and the file name of the trace output file
with the SQL PTRF parameter.
sginbv Retrieve number of bind variables.
sl nii Get the number of INTO variables.
sglret Retrieve acommand or procedure.
sglsto Storea SQL command or procedurein the SY SCOMMANDS
system catalog table of a database

Note: If you simultaneously compile and execute a procedure with the sglcex function,

SQL Base does not attempt to optimize the SQL statements contained within the procedure. The
reason for thisisthat it offers no real performance advantage, and it incurs a certain amount of
overhead.

Bulk execute mode

The bulk execute feature reduces network traffic for multi-row inserts, deletes, and
updates. In bulk execute mode, SQL Base buffers data val ues so that many rows can
be sent to the server in one message.

Three SQL/API functions support the bulk execute feature:
e gglblk - turns bulk execute mode on or off.
»  gglbef - flushes datain the bulk execute buffer.
« gglber - returns error codes for bulk execute operations.

The number of operations per message depends upon the size of the output message
buffer which you can set with the sgloms function.

You can use the bulk execute feature with chained commands if the chained
commands do not contain SELECT statements.

You cannot turn on bulk execute while the autocommit featureis on.

SQLBase API Reference  3-45



Chapter 3 Using the SQL/API

Error handling

All SQLBase error messages are stored in acommon error message file called
error.sgl. Thisfile must be present on all client and server computers that run
SQL Base software.

Asthe diagram below shows, for each error message thereis an:

*  Error message text
e Error reason
e Error remedy

Mnemonic

Error code l Message text

¥ N

00353 EXE NSY Not asynonym

Reason: Attempting to execute a DROP SYNONY M and the named
synonym is not a synonym, but a table name.

Remedy: Modify the DROP SYNONY M statement to use a synonym
name, or if you really want to drop atable, then use a DROP
TABLE statement.

Thefirst line of any error contains an error code, a mnemonic, and a message text.
When an application detects an error condition, it uses the error code to look up the
message text.
Finding error.sq|l
SQL Base uses this search order to find error.sql:
1. Current directory
2. Guptadirectory on the current drive
3. Root directory on the current drive
4. Directories specified by the PATH or DPATH environment variable

If the SQLBASE environment variableis set, SQL Base looks only in the directory to
which it points. It does not follow the search order outlined above.
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Checking the return code

Each SQL/API function returns a code that indicates the success or failure of the
function. You should always check the return code and continue processing
accordingly. For example:

if (rcd = sql cnc(&cur, dbnane, 0))

{
printf("FA LURE ON CONNECT %\ n", rcd);

exit(1);
}

el se
printf("Connection Established \n");

Asanother example, if the most-recently executed SQL statement was not successful,
you may want to rollback the transaction, disconnect, and exit:

if (rcd = sql cex(cur, chkupdt, 0))

{
printf("FA LED UPDATI NG CHECKI NG ( TRANSACTI ON ROLLBACK) ,

rcd = %\ n", rcd);
sql rbk(cur);
sql di s(cur);
exit(1l);
}

Retrieving the return code

If, unlike the examples above, you did not check the return code when calling a
particular function, you can use the sqlrcd function to retrieve the return code for the
most-recent SQL/API function.

Retrieving the message text

The error.sql file contains message text for every return code. Use the sglerr function
to retrieve the error message text (without the mnemonic) associated with areturn
code. Otherwise, use the sglfer function to retrieve the error message text and the
mnemonic associated with a return code.

In the second example, the application receives the return code into the variable red.
The application could have used the sglerr function to retrieve the error message text,
and displayed it or written it to afile before disconnecting.

Retrieving the syntax error position

The sglepo function returns the error position within the most-recently executed SQL
statement when SQL Base detects a syntax error.
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Retrieving the rollback flag

The sglrbf function returns the rollback flag which is set to 1 after a server-initiated
rollback caused by a deadlock or system failure.

Retrieving the reason and remedy

You can use the sgletx function to retrieve one or more of the following for agiven
error code:

*  Error message text
e Error reason
e Error remedy

The example program ex07.c shows how to handle errors returned from SQL/API
functions.

Translating errors

You can create afile that maps SQL Base return codes to other RDBM S vendors
return codes or to return codes that you define yourself. The file should contain lines
in this format:

X,y

where x isa SQL Base return code found in error.sgl and y isthe corresponding return
code that you want SQL Base to return. (There should be no white space after the
comma.)

Suppose, for example, that you want SQL Base to return DB2 error codes instead of
SQLBase error codes. You need to map SQL Base return codes to their equivalent
DB2 return codes. Consider the following: SQLBase returns avalue of 1 to indicate
an end of fetch condition, while DB2 returns a value of 100. If you want your
application to return the value 100 instead of 1 when an end of fetch condition occurs,
specify thisentry in the trandation file:

1,100

When the end of fetch condition causes an error, your application must call the sgltec
function to tranglate the return code from 1 to 100.

As another example, if a CREATE TABLE command specifies the same column
name more than once, SQL Base returns 924, but DB2 returns -612. If you want your
application to convert 924 to -612, then create this entry in the translation file:

924, -612

Your application must call the sgltec function when an error occursin order for the
return code to be converted from 924 to -612.
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If you call the sgltec function and the SQL Base return code does not exist, you get a
non-zero return code meaning that the trangation did not occur. If you always want
some tranglation to occur, specify an asterisk ("*") as the x value to indicate a global
trandation. You could specify a generic catch-al return code like 999 to indicate that
asystem error was reported for an error code not found in the tranglation table.

For example, SQL Base return code 101 means that an invalid function call was made.
If DB2 has no corresponding return code, you can cause a generic value of 999 to be
returned when error 101 occurs by specifying:

*, 999

When the application calls sqltec, it does not find SQLBase error 101, so it returns
999.

The errorfile configuration keyword

Specify the name of the trandlation file with the errorfile keyword in aclient’s sgl.ini
file. Configure the keyword as shown below:

errorfile=fil ename
where filename is the name of the trandation file.
Read the Configuration chapter in the Database Administrator’s Guide for more
information about this keyword.
Error handling (ex20.c)

The void function from ex20.c is called if an error occurs when you execute a SQL/
API function.

void failure ();

main ()
{
}
O void failure(p)
0 char* p; /* Pointer to a string */
{
ad SQLTEPO epo; /* Error position */
O if (cur) /* 1s cursor connected? */
{
O sqlrcd (cur, &cd); /* Get the error */
O sql epo (cur, &epo); /* Get error position */
ad sqldis (cur);
O printf ("Failure on % rcd=%l, epo=%\n", p, rcd,
epo);
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O exit (1);
}
1. Declarethe function.
2. Thefunction has one argument which is a pointer to a character string. Y ou set
this argument to a specific value when you call the function.
The variable epo receives the error position in a SQL command in step 6.
4. Check to seethat the cursor is still connected.
Use the sglrcd function to retrieve the return code for the most-recent SQL/API
function.
6. Usethe sglepo function to retrieve the error position within a SQL command.
7. Disconnect from the database.
8. Print an error message that shows the string that was passed to the error-handling
function, the return code, and the error position.
9. Cadll the exit function to terminate the program.
Errors

This section describes the following information:

*  The common message files called error.sgl and message.sql that are shared
by SQL Base client and server programs.

e The SQLBase error window.

About error.sql

All SQLBase error messages are stored in acommon error message file called
error.sgl. Thisfile must be present on all client and server computers that run
SQL Base software.

As the diagram below shows, each error message has message text, areason, and a
remedy.
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00353 EXE NSY Obj ect <nanme> specified i n DROP SYNONYM
is not a synonym

Reason: Attenpting to execute a DROP SYNONYM
and t he named synonymis not a synonymbut a
tabl e or view nane.

Rermedy: Modify the DROP SYNONYM statenent to
use a synonymnane or if you really want to
drop a table then use a DROP TABLE
st at ement .

The error message text line contains an error code (in this case, 00353), a mnemonic
(EXE NSY), and amessage text (Not a synonym). When a program detects an error
condition, it uses the error code to look up the error message.

About message.sq|l

The message.sql file contains prompts, confirmations, and non-error messages. This
file must be present on all client and server computers that run SQL Base software.

SQL Base uses this search order to find error.sgl and message.sgl on aclient or server:
1. Current directory.

2. \SQLBASE directory on the current drive.

3. Theroot directory.

4. Directories specified by the PATH environment variable.

Displaying errors

SQL Base provides awindow that displays the message text, reason, and remedy for a
given error code. The program looks up thisinformation in error.sql.

The error window program isinstalled on the client machine when you install
SQLBase client software, and is assigned an icon in the client program group or
folder.
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To access the error window, click on the Dberror icon. You access the following
window:

UBEmror - b1 ABE | ASEHHO RS0

l Eurar Humber | 1007 | Lokl | .

| NSNS LEM THI Time aul

Reazon The lranzaction iz wailmg loe & rezowce cureplly locked by *
ampther mansacison, The ransaction will wail by default 275 seconds
urdass specifiad otherese.

R Iy I whal e inmn i backimg the eooeces and *
allempd o makn changas o lhal (he wal silualson doss nol ccw
Irequandly. & COMMIT ax oflen a8z possible oflten helpes o avoid (haos T
ol condilion. To reduce the Gime wail pesiod yow can use the el Bmeoul
hanction call [sgio) or in SOLTalk pouw can SET TIMEDUT n where iz the

To display information about a specific error, enter the error code in the Error
Number field, and click L ookup!

Tokenized error messages

SQL Base returns one or more error message tokens when an error occurs and
substitutes them into an error message’s variablesif you call sgltem(). For example, if
you incorrectly specify the directory name from which to restore a database or log
files, SQLBase displays error 5132:

M ssing FROM <directory> cl ause

M ssi ng FROM C:\ DEMOBKP cl ause

Use this parameter with the sglget function to retrieve the object name (token)
returned in an error message.

Use this parameter with the sglset function to set the error token string to customize
user errors.
Creating a user-defined error

Assume atable emp with referential integrity constraints from which someone
attemptsto delete arow that contains information about a manager who still has
employees assigned to him. SQLBase would return error 383:
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Cannot delete row until all the dependent rows are del eted

You can create an error message specific to this particular violation of referential
integrity by using the ALTER TABLE command and editing the error.sql file:

1. Edittheerror.sgl fileto contain the new error message. With SQLPEMT, you can
set the error token string and customize the error to:

20001 xxx xxx<manager _name> cannot be renoved until all
subor di nates are reassi gned

2. Add the new error message:

ALTER TABLE enp ADD USERERROR 20001 FOR ‘ DELETE_PARENT’
OF PRI MARY KEY;

The next time someone attempts to delete arow that contains information about a
manager who still has employees assigned to him, SQL Base would return error
20001:

<manager name> cannot be renoved until all subordinates are
reassi gned

Your application is responsible for supplying the error token with which SQLBase
replaces the variable (manager _name).

The error message token string must be a series of null-terminated strings that ends
with adouble-null terminator, for example:

“first token\Osecond token\Othird token\O\0Q”

Returning an error

Use the sgltem (Tokenize Error Message) to return atokenized error message. This
function formats an error message with tokens in order to provide users with more
informational error messages.

The sgltem function returns one or more of the following from the error.sql filefor the
specified cursor handle:

e Error message
»  Error reason
»  Error remedy

Each API function call returns acode. You can retrieve the most recent return code
with the sgltem function, and use it to look up the error message, error reason, and
error remedy.

For example, formerly, SQLBase error 175:

SQL OLC Cannot open local client workstation file
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iS now:
SQL OLC Cannot open local client workstation file <fil enane>

wherefilenameisavariable that gets replaced with the name of the file that SQLBase
was unable to open.

Tokenizing error messages makes integrity error checking much more informative as
well. Instead of reporting only that a datapageis corrupt or an index isbad, SQLBase
reports the table or index name too.

Non-SQLBase database servers

By default, the sgltem function returns the native error code and message from non-
SQL Base database servers, but does not return the error reason or remedy.

For example, if you are connected to the Informix server and you receive an error for
atable that already exists, the error returned is Informix error code 310:

An attenpt was nade to create a tabl espace which already
exists

not SQL Base's equivalent 338:
Tabl e, view, or synonym <nanme> al ready exists

If you are accessing a non-SQL Base database server and have set error mapping on,
any non-SQL Base error that doesn’t have a corresponding SQL Base error is mapped
to ageneric error message. You can use the sgltem function to retrieve the native error
code and message that caused the problem.

Note: The other error message handling functions (sglerr, sglfer, and sgletx) use a specified
return codeto retrieve the corresponding error message fromtheerror.sql file. An error message
returned by any of these functions contains the variable, not the object name; only the sgltem
function replaces the variable with an actual object name.

Example
#i ncl ude <sql . h>
char ent [ SQLMEMI + 1];/* Error nessage token */
[* buffer */
SQLTCUR cur; [* Cursor */
SQLTRCD rcd; /* Return code */

strcpy(ent, "Bob Mtchell");
if (rcd = sqglset(cur, SQLPEMI, ent, 0))/* Set error */

/* message tokens */
{
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printf("Failure Setting Error Message Tokens (rcd =
%)\ n", rcd);
}

Back up and restore

Recovery

You can recover from mediafailures and operator errors which have damaged a
database if you make backups of a database and itslog files regularly.

There are three phases to the process:

« Backup

Copying a database and its logs to a backup directory. There are two type of
backups: online and offline.

* Restore
Copying a backup of adatabase and itslog files to a database directory.

*  Recovery

Applying oneor morelog filesto adatabaseto bring it up-to-date. Thisisalso
called arollforward.

There are two kinds of recovery: crash recovery and media recovery. SQLBase
performs crash recovery, and the DBA is responsible for media recovery.

Crash recovery

A database can be damaged in a number of ways such as by a power failure or an
operator error in bringing down the server. When an event like this happens,
SQLBase tries to restore the database to a consistent state by performing crash
recovery automatically when a user connects to a crashed database that has just been
brought back online. Crash recovery consists of using the transaction logs to redo any
committed transactions which had not yet been written to the database and to undo
any uncommitted transactions which were till active when the server crashed.

There are situations where SQL Base will not be able to return a database to a
consistent state such as when the transaction logs have been damaged during a media
failure.

Media recovery

Maintenance is a necessary part of aDBA'sjob, and involves preparing for events
such as adisk head crash, operating system crash, or a user accidentally dropping a
database object. You can recover from mediafailures and user errors which damage a
database if you back up adatabase and itslog files regularly. Making backups of your
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database and log files from which you can restore the database is the only way you
can prevent loss of data.

How often you backup the database and itslog filesis up to you and depends on how
much data you can afford to lose. In general, the following are good guidelines:

«  Backup the database once a week.
«  Backup the transaction log files once a day.

You can minimize loss of data due to a media failure by backing up transaction logs
frequently. You should backup all logs since the last database backup so that in the
case of amediafailure they can be used to recover the database up to the point of that
last log backup.

In addition, you should save the database and log files from the last several sets of
backups taken. For example, if you make a backup of the database and its logs
(snapshot) every Sunday, and make log backups every night, a backup set would
consist of the Sunday snapshot, and Monday through Saturday's log file backups.
Never rely on just one backup!

Important: Never delete transaction log files. SQLBase automatically deletes log files either
when they are backed up or when they are no longer needed for transaction rollback or crash
recovery, depending on whether the SQLPLBM parameter ison or off. A databasefileisuseless
without its associated log files.

Online backups

An online backup is a copy of adatabase (.dbs) file and itslog (.log) files that you

make using an API function while the server program is running (users are connected

to the database and transactions are in progress). The online backup options include:
e slbss

Backs up only the database file and those log files needed to restore the
database to a consistent state. This includes the current active log file since
the sglbss call forces alog rollover. This command is the only backup
command which does not require LOGBACKUPto be on. If LOGBACKUP
ison, the log filesleft in the database directory should be backed up with a
sglblf call. SQLBase will then delete them automatically.

«  sglbdb

Backs up the databasefile. Y ou should never back up a database without also
backing up the log files with it.

e glblf
Backs up the log files and then deletes them.
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The advantage of an online backup is that users can access the database while the
backup is being done. Thisisimportant to siteswhich require the database to be up 24
hours a day.

Offline backups

An offline backup is a copy of the database file and log files that you make with an
operating system utility or command (such as COPY)) after either successfully
bringing down the server or succesfully deinstalling the database that is to be backed
up.

The advantage of an offline backup is that you can back up directly to archival media.
Online backup commands will not back up filesto atape drive, for example.

Before you can make an offline backup, you must shut down the server gracefully.
For details on ways of shutting down the server, read Chapter 6, Sarting and
Sopping SQLBase in the Database Administrator’s Guide. In addition, you can start
and stop the server using the SQL Base Management Console. More information
about SMC isavailable in chapter 5 of the Database Administrator’s Guide or from
the online help file supplied with SMC. You can also use the SHUTDOWN command
in SQLTalk to shut down a server. See the SQLTalk Command Reference for more
information.

Alternatively, you can deinstall the database rather than shutting down the server.
Details on deinstalling the database can be found in Chapter 6, Deinstalling a
Database, in the Database Administrator’s Guide.

You make an offline backup using an operating system command or utility. Below is
an example of an offline backup done using the COPY command:

* COPY C:\GuptaMYDBS\MYDBS.DBS
C\BACKUPS\MYDBS.BAK

e COPY C:\Gupta\*.LOG C:\BACKUPS

Follow an offline backup with a sglset call specifying the SQLPNLB parameter to tell
SQL Base that an offline backup of one or morelog files has occurred. SQL Base now
knows that these backed up log files are candidates for deletion. If you had backed up
thelog fileswith an API function, the files would have been automatically deleted. In
the above case, the value of SQLPNLB would be 3.

You restore an offline backup in one of two ways:

»  |If thebackup consists of only adatabasefile, restoreit by copying it over the
existing damaged database file, making sure the extension is .dbs (you may
have changed it, for example, to .bkp when you backed it up), and then
connecting to the database. All changes made since the offline backup was
donewill be lost.
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« If the backup consists of a database file and one or more log files, use the
sglrdb function to restore the database and then call the sglrof function to
apply the logsto bring it up-to-date. The sglrdb copies the backup to the
database subdirectory, and the sqlrof applies the committed and logged
changes made to the database since the offline backup of the database was
taken. If SQLBase cannot find the log files to rollforward, you can restore
them by either asqirlf call (which automatically does asqglcrf) or with a copy
utility, and then call the sglcrf function explicitly to apply the log files.

In order for the sglrdb call to work, the name of the database backup file must be
database_name.bkp.

Backing up a database and its log files

The recommended way to backup a database and itslog filesis with the sglbss
function call because it is easy and provides you with a backup from which you can
recover the database in one step.

The sglbdb and sqlblf function calls are provided for sites with large databases who
wish to do incremental backups. Between database backups (both sglbss and sglbdb),
you should back up log files using the sqlblf function. For example, you could back
up the database and logs every Sunday, while on Monday through Saturday, you
could back up only the logs.

A backup directory can be on aclient or server computer. Once you have backed up a
database and its log files to a directory, you can copy the backup files to archival
media and del ete the backup files from the client or server disk.

Before you can use sglbdb or sqlblf, you must set log backup mode on using the
SQLPLBM parameter and the sglset function. It isbest to set SQLPLBM on just after
you create a database and then not change the setting.

Restoring and recovering a database
and its log files

Users cannot be connected to the database during a restore and recovery. You should
deinstall a multi-user database using the sglded function, perform the restore and
rollforward, and then install the database with the sglind function.

If a database becomes damaged, you can restore it from backup with the sglrss
function if you created the backup with the sglbss function. After calling sglrss, no
further action is necessary because the command will copy not only the backup
database file but also the backup log files to the database subdirectory.

If you did not make the backup with sglbss or did a sglbss and want to rollforward as
much as possible, you can restore the database with the sqglrdb function or afile copy
utility.
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To rollforward changes made after the database backup and bring the database up-to-
date, call the sglrof function:

* Roll forward through all log files available (the default). This recovers as
much of the user'swork as possible.

* Roall forward to the end of the backup restored. This recovers all committed
work up to the point when the database backup was completed. Thisis
essentially asqlrss.

* Roll forward to a specified date and time. This allows you to recover a
database up to a specific point in time, and in effect rolls back large "chunks"
of committed and logged work that you no longer want applied to the
database. For example, if datais erroneously entered into the database, you
would want to restore the database to the state it was in before the bad data
was entered.

You must have backed up all the database's log files and must apply them in order or
therollforward will fail. If you are missing any of the log files, you will not be ableto
continue rolling forward from the point of the last consecutive log. For example, if
you have 1.log, 2.10g, 4. log, and 5.1og, but 3.log is missing, you will only be able to
recover the work logged up to 2.10g. 4.log and 5.1og cannot be applied to the database.
An unbroken sequence of log filesis required to recover a database backup to its most
recent state.

Therollforward operation stopsif SQL Base cannot find alog file that it needs. In this
situation, you can restore the appropriate log file with asqlrlf function call. The sglrlf
function copies the log files needed to recover arestored database from the backup
directory to the current log directory and applies them to the restored database. The
sqlrlf function continues restoring logs until it has exhausted all thelogsin the backup
directory that can be applied.

If there are more logs to be processed than can fit on disk at onetime, you can call the
sqlrlf function repeatedly to process all the necessary logs.

If alog file requested is not available, you can call sglenr to end recovery using the
data restored up to that point.

In summary, the general stepsto performing mediarecovery are:
1. Call sglrdb to restore the database.
2. Cdl sgirof to declare where rollforward recovery isto terminate.

3. Cdl sglgnl and sgirlf in aloop to restore and apply any logs needed to perform the
wanted rollforward recovery. The sglgnl function returns the name of the next log
file needed for recovery and sqlrlf restores one or more logs from the specified
backup directory.
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4, Cdl sglenr to finish the mediarecovery process and prepare the database for
active use.
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Example

The example program ex17.c shows how to perform backup and restore operations.

Load and unloading databases

Loading

This section describes how to use the SQL/API to load and unload databases.

There are two ways you can |oad database information using the
SQL/API:

e Using the sglldp function.
e Creating a customized SQL/API function.

It is recommended that you use the standard sglldp function whenever possible. You
should only create a custom load function when you need to manipulate the load
buffer, such as when you are retrieving database information from a different media.

Using the sqlldp function

Generally, you use the sqlldp function (L oad Operation) to |oad database information.
The following example shows how thisfunction callsthe LOAD command and inputs
afile name that exists online:

static char loadcnd[] =
"LOAD SQ@ db.unl ON SERVER';
ret = sqlldp(cur, l|oadcnd, 0);

Creating a customized SQL/API load function

You can also create a customized program to manipulate the load input buffer in the
client yourself. For example, you may wish to create aload program that loads
information that does not exist online, but perhaps on atape or an archived file.

The following example creates a SQLTAPI function called loadx. Thisisa
customized load function, which processes the load command. You can invoke a
program such as this directly from your application program.

This sample operation is similar to writing aLONG VARCHAR type column to the
database.

The example loadx function processes the load operation and sends it to the backend
for compilation and execution. If the load source file resides on the server, the
execution is handled completely at the server. If it ison the client, this function
handles the retrieval of load data and sendsit to the server, in chunks.
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This function returns a code after the load operation. If the load operation was
successful, thisfield will contain azero. In all other cases, thisfield will contain an
error code indicating the error encountered. The error.sql file containsalist of error
codes and corresponding error messages.

#i ncl ude "sql . h"

#i ncl ude "errsql . h"

#i ncl ude "stdio. h"

#defi ne BUFFER_SI ZE 1024/ * read 1k buffers */

SQLTAPI | oadx(cur, cmdp, cndl)

SQLTCUR cur; /* cursor nunber */
SQLTDAP cmdp; [* -> conmmand buffer */
SQLTDAL crmdl ; /* conmmand | ength */
{
SQLTRCD rcd; /* return code */
SQLTDPV on_cli ent; /* source file ON CLI ENT? */
int len; /* length */
FI LE *f p; [* file type */
char fname[ SQLMFNL+1];/* load file nane */
SQLTDAL fl en; /* load file length */
char buf[ BUFFER_SI ZE];/* | oad data buffer */
i nt no_nore_dat a; /* flag for indicating end of data */

if ((rcd = sqglcom(cur, crmdp, cmdl))|| /* conpile the */
/* | oad command */
O (rcd = sqglget( cur, /* get ON CLIENT val ue */
(SQLTPTY) SQLPCLI,
(SQLTDAP) &n_client, & en)))

{
return(rcd);
}
if (on_client)
{
/* get the load file nane */
O if (rcd = sqgl get(cur, SQLPFNM f name, & | en))

return(rcd);
fname[flen] = O;

/* open the |ocal source file for obtaining the
/* | oad data.*/
if ((fp = fopen(fname, "r")) == NULL)
r et ur n( SQLECOF) ;

/* Bind the long data by nunber. */
if (rcd = sqglbln(cur, 1))
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return(rcd);

a no_nore_data = O;
whi | e(! no_nor e_dat a)
{

/* read a chunk of the file */

len = fread(buf, 1, BUFFER SIZE, fp);

if (len !'= BUFFER_SI ZE) /*current file */

/* reaches EOF*/
no_nore_data = 1

O if (rcd = sqglwo(cur, buf, len))/* send the */
/* data to server */
{
sql el o(cur); /* end the wite operation
*
/
return(rcd);
} /* end if */
} /* end while */
if ((rcd = sqglelo(cur)) !'=0)/* end the long wite */
return(rcd);
fcl ose(fp);
if ((rcd = sqglexe(cur)) !'=0)/* execute the | oad */
return(rcd);
} /[* end if */
el se
O if (rcd = sqgl exe(cur)) /* execute the | oad */
return(rcd);
} /* end el se */
return(rcd = 0); /* success */
} /* end function */

1. Thesglget function returns the value of the ON CLIENT/ON SERVER clauseto
the LOAD command. The default valueis ON CLIENT.

2. Sourcefileisontheclient. The codereadstheload dataand sendsit to the backend
(SERVER). Theload datais sent to the server in away similar to the inserting of
LONG VARCHAR value.
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3. Thiscode segment reads chunks of unloaded data from the load file, and sends it
to the server, using the sglwlo function call until there is no more datato send.

4, Somedatawasread from load file. The code sends this data over to the server for
processing.

5. The sglexefor the load file on server case executes the load command.

Unloading

There are two ways you can unload database information using the
SQL/API:

e Using the sglunl function.
e Creating a customized SQL/API function.

It is recommended that you use the standard sglunl function whenever possible. You
should only create a custom load function when you need to manipulate the unload
buffer in the client, such as when you need to unload information to an archive.

Using the sqlunl function

Generally, you use the sglunl function (Unload) to unload database information. The
following example callsthe UNLOAD command and inputs a file name that exists
online:

static char unlcmd[] =
"UNLOAD COWPRESS DATA SQ. db.unl ALL ON SERVER ;";
ret = sqglunl (cur, unlcnd, 0)

Creating a customized unload function

The following example creates a SQLTAPI function called unloadx. Thisisa
customized unload function, which processes the UNLOAD command. You can
invoke a program such as this directly from your application program.

This function processes the unload command and sendsiit to the backend for
compilation and execution. If the unload file destination is on the server, the
execution is handled completely at the server. If it ison the client, this function
retrieve the unload data from the server and writes it to the destination file.

#i ncl ude "sql . h"
#include "stdio.h"
#i ncl ude "errsql. h"

#defi ne BUFFER_SI ZE 1024/* read 1k buffers */
SQLTAPI  unl oadx (cur, cndp, cndl)

SQLTCUR cur; /* cursor nunber */
SQLTDAP  cmdp; [* -> command buffer */
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SQLTDAL cmdl ; /* conmmand | ength */
{
SQ.TDPVon_cl i ent; /* ON CLIENT flag */
i nt | en; /* length indicator */
char f name[ SQLMFNL+1] ; /* unload file name*/
SQLTDALf | en; [* file name | ength*/
SQLTRCDrx cd; /* return code */
FILE *fp; /* unload file pointer*/
char buf [ BUFFER_SI ZE] ; /* unload data buffer*/

if ((rcd = sqglcon(cur, cmdp, cndl))|| /* conpile unload

/* conmand */
/* get ON CLIENT val ue */
(rcd = sqglget( cur, (SQTPTY)SQ.PCLI,
(SQLTDAP) &on_client, & en)))
{

return(rcd); [* if error, report it */

}

if (on_client)
{
/* get the unload file nane */
if (rcd = sqlget(cur, SQ.PFNM ( SQLTDAP) f nane,
(SQLTDAL*) (&f I en)))
return(rcd); /* if error, report it */
fname[flen] = O; /[* null terminate the */
/* the filename */

/* Create and open the unload file. */
if ((fp = fopen(fnanme, "w')) == NULL)
return( SQLECOF);/* error: cannot create file */

/* execute the unl oad command */
if (rcd = sqgl exe(cur))
return(rcd);

/* Retrieve the unload data. */
while(!(rcd = sqglfet(cur)))/* while not end of */
[* fetch */

whi | e(1)
{
if (red = sqglrlo(cur, (SQTSLC)1, buf,
( SQLTDAL) BUFFER_SI ZE, &l en))
return(rcd);/* if error report it */
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ad if (len) [/* any data retrieved ? */
{
fwite(buf, 1, len, fp);/* wite * /
/ *data into unload file */

}
el se
br eak; /* reached the end of data */
} /* end while */
if (rcd = sqglelo(cur))/* end of */
/ * long for this fetch */
return(rcd);
} /* end while */
if (red > 1) /* if not end of fetch */
return(rcd); /* report error */
fcl ose(fp); /* close the unload file*/
} [* end if */
el se /* unload is on the server*/
{
O if (rcd = sqglexe(cur))/* just execute the
/* unl oad command */
return(rcd);
}
return(rcd = 0); /* return success */
}

1. Thissegment compiles the unload command and gets the information about
whether the unload happens on the client or on the server.

2. Dedtinationfileisontheclient. The coderetrievesthe unload datain away similar
totheretrieving of aLONG VARCHAR value. Theretrieved datais stored in the
destination file on client.

3. Theunload datais fetched and written to the unload file until end of datais
reached.

4. Theunload fileisonthe server, so the unload operation is handled completely on
the server.
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